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CHAPTER I 
INTRODUCTION 
1. Background for the Problem 
All are aware of the huge strides in the advancement of 
the sciences in the last quarter of a century. It is not pos-
sible for science to advance without the advancement of mathe-
matics, for the two are interwoven. 
"Mathematics and the Sciences have probably ad-
vanced more than other subjects of the curriculum. 111 
There has been a transition inmathematics,2 for mathe-
matics today is a lively and exciting subject. Mathematics 
been and is growing. Mathematics has been employed in fields 
that have never before referred to mathematics.3 New concepts 
have been developed in various mathematical fieldsl there 
has been a revolution in mathematics.4 Such a change cannot 
1/~ducators Dispatch, The Letter for Administrators, Vol. 17 (November 12, l96l), 4. 
2/Julius D. Hlavaty, "Mathematics in Transition, n The Mathe-
matics Teacher, LIV {January, 1961), pp. 27-30. ---
3/James s. Coleman, Ernest W. Adams, and Herbert Solomon, 
Mathematical Thinking in the MeasUrement of Behavior, {Free 
rress of Glencoe, l960}7 --- --
4/The Revolution~ School Mathematics, A Challenge for Admin-
istrators and Teachers, A Report of Regional Orientation Con-
ferences in Mathematics, National Council of Teachers of Mathe 
·matics. (Washington, D. c. 1961); and Marshall Stone, "The 
Revolution in Mathematics, AT.he American Mathematical Monthly, 
~ take place in mathematics, or in any field of knowledge, with-
out there being changes m subject matter and/or the teaching 
of the subject. Such changes are occuring today in schools 
1-
' 
throughout the.world. Changes in the teaching of mathematics 
and arithmetic; changes in basic concepts, changes in teaching 
methods, changes of subject matter,5 changes in the age or 
grade that certain concepts are 1ntroduced.6 Thus today there 
is a 'modern aspect' to·mathematics.7 
"'Experience over the past decade points to the 
fact that our schools may be wasting precious years by 
postponing the t~aching of many subjects on the grounds 
that they are too difficult • • • The essential point 
often overlooked in the planning of curricula • • • (is 
that) the basic ideas that lie at the heart of all 
s·cience and mathematics and the basic schemes that give 
f'orm to life and literature are powerful. 11 8 
With these various changes comes new symbolism, for with 
the new ideas and concepts comes the need for a way of e~ress­
ing these features. Many who learned arithmetic and mathe-
68:715-34, October, 1961. 
5/Margaret F. Willerding, "Other Number Systems--Aids to Under-
standing· Mathematics, 11 ~ Arithmetic Teacher, 8:350-56, 
November, 1961. 
6/Irvin'H. t:Bru.ne, "Geometry in the Grades," The Arithmetic 
Teacher, '8:210-219, May, 1961; Newton s., Hawley, 11 Geometry for 
Pr£nary Grades," The Arithmetic Teacher, 8:374-76, November, 
1961; Cynthia· Par'SO'iis, "llgebra hi the· Fourth Grade," The Aritll~ 
metic Teacher, VII {February, 1960) pp. 77-79; and w. wr.-sawyer 
"Algebra in Grade Five, 11 ~ Arithmetic Teacher, VII (January, 
1960) pp. 25-27. 
7/Luc~enne Felix, The Moderri Aspect of Mathematics, trans. · 
J'ulius H. and Fran'C!!'e H-. mavat"y TNew York:: Basic Books Inc., 
1960). 
8/J. s. Bruner, The Process of' Education; (Cambridge: Harvara 
- ------
~ matics under the traditional system may well open a textbook 
of •Modern Algebra' today and be unable to read what is 
presented, due to the symbolism. If it can be read, it is 
likely that the problem cannot be done for it is apt to deal 
. . 
with something never encountered in their traditional mathe-
matical training. , 
During the last ten years many experimental programs for 
the teaching of these newer concepts of mathem~tics have been 
started.9 Experimental texts have been written, and rewritten. 
The number of teachers and students taking part in these ex-
perimental programs in the newer mathematics have grown enor-
mously year by year. The 'Modern Mathema,tics' ha.s~~?ne;t-::,only beer 
accepted by various administrators, but has been recommend~d 
~ by such groups as the College Entrance Examinat~on Board,l0and 
The National Council of Teachers of Mathematics.ll · 
Up to this point this paper has talked only about mathe-
matics, its growth and change in recent years. The interests 
of the author are not confined to science and mathematics but 
to an ~quall~ interesting and growing subject, the education 
of the blind. There is urgent need for curricula.:~~ revision 
University Press, 1961) 
9/Studies ~ Mathematics Education. A Brief Survey of Improve-
ment Programs far School Mathematics, (Scott, Foresman and 
Company, Summer 1960). 
10/Progra~~ Gollege Pre£!ratorl Mathematics, Report of the· 
C(ommission of M~thematics, College Entrance Examination·Board, 
N~w York, 1959). 
. . 
11 The Revolution in Schp~l Mathema~i~~ 
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in the schools for the blind. This is true in many schools 
1 throughout the eountry today. This very real requirement for 
I 
curriculum change is not one that exists in public or private 
1 schools alone, or merely in schools for the signred or for the 
l 
' 
1 blind. 
I 
2. Justification of the Study 
I History shows us that the education of the blind has 
11 followed the educational pattern of the sighted.l2 Martin, in 
II her doctoral dissertation~ states: 
I 
"Traditional methods in secondary schools for the 
blind which are not in harmony with modern educa~ional 
objectives should be replaced by newer methods which will 
contribute more vitally to the lives of the students. 1113 
The new mathematics has, with its new concepts and new 
thinking, aroused and enthused many students who did not care 
for arithmetic or mathematics. Mathematics itself is in-
I 
teresting, and it can be presented in a form pupils are·able to j 
I 
understand and appreciate if the pace and depth are adjusted• 
4 
~ Among the students at Perkins School for the Blind it is common 
place to find in achievement test scores the poorest marks in 
arithmetic reasoning and arithmetic computation. If' the·, new 
concepts are of interest to bored sighted students, perhaps 
this is one of the 'helps' we have been searching for. Teach-
ers who have begun to teach the newer mathematics have ne de-
sire to return to the traditional teaching ef arithmetic or 
mathematics. 
More and more blind students are planning on college. 
The College Entrance Examination Board has recognized the trend 
toward 'modern mathematics' and has begun to include more and 
more problems related to the newer concepts in mathematies in 
its yearly tests. The schools for the visually handicapped can 
' not stand by--they must prepare their college bound students to 
meet this new challenge. 
The justification of this study lies in the careful and 
thoughtful discussions, and possibly a few answers, to the fol-
lowing problems. 
~ Eroblem ~ program. There is, of course, the problem 
of which of the new mathematical programs or combination of 
programs to follew. Teachers of braille students cannot choose 
any printed 1text and decide individually that it is the one the 
class will use this year.. Let us compare the cost of prll~t to 
braille texts. Print texts run usually betwee~ thr~e to six 
~ 
dollars; the same text embossed into the eight to fifteen 
braille volumes necessary costs from twenty-two to fifty-seven 
5 
dollars.l4 Therefore the cho&ce of program or combination of 
programs is very important, for when such 'modern mathematics' 
material becomes available in braille, there will probably be 
no choice available. A teacher will either use the newer ma-
terial that is available, supplementing it when possible, or 
teach the traditional mathematics_from the older texts where 
there is little or no choice available at the present time. 
Later in the thesis we will explore parts of some of the progr s 
together. 
~ £roblem ~ braille. Now let us consider some of the 
problems of braille. We have already mentioned the increased 
price of braille material, but this, in reality, is a minor 
problem. A braille cell is made up of various combinations of 
six dots. This means that in a single cell there can be 26 or 
64 different combinations or symbols, including none or a space 
and all six. On this typewriter there are 42 keys plus a 
space-bar, or a choice of 85 different 'symbols' in a single 
space. This is already more than is possible with a single 
braille cell. Thus, in braille, to help make up somewhat 
for this deficiency, we have a l_iteral braille code (English 
Braille, American Edition, 1959),15 a musical braille 
14/American Printing House for the Blind, General Catalog of 
' Braille Publications, ·lLouisville, APR, Inc., l960), pp. 2S::28. 
II 
15/English Braille, American Edition, 1959, compiled under the 
authority of American Association of Instructors of the Blind 
and The American Association of Workers for the Blind, (Louis-
ville, American Printing House for the Blind, 1959). 
6 
code {wh~ch has recently been revised}, and a mathematical and 
scientific braille code, known as the Nemeth Code.l6 It was 
mentioned previously in the text how, the new thinking in mathe-
matics brought with it new concepts and new symbols. The Ne-. 
meth Code was last revised in 1956 and does not contain many of 
the new symbols required in the publication of some of the newel 
mathematical texts. More will be mentioned concerning braille 
codes 1n the body of this study. 
~ problems ££ editing. While on prQblems of braille, 
let us look into some of the problems that occur when printed 
texts are not edited, but copied word for word. One example 
will suffice here. In the Nemeth Code there are braille signs 
.for the exponents, "squaren and "cube". For greater exp·onents, 
it is necessary to write the exponent sign and then the number 
signifying to what power the number is raised. A question is 
asked in one of the texts,17 "What does the 2 mean in 'X2t ?'*. 
This was copied word .for word into braille and is a meaningless 
question as there is no "2n in the term "X-squaren when written 
in the Nemeth Code. There are some books available that have 
been written especially for the blind, but they are limited in 
number. It is the feelin~ of the author that all material 
should be well edited be.fore tran~.cribing into braille. Per-
haps this is asking for too much? Perhaps we should laugh at 
16/Abraham Nemeth, Nemeth Q2de £! Braille Mathematics, Revised 
1956, {Louisville, American Printing House for the Blind, 1958}. 
17/Alvin M. Welchons and W. R. Krickenberger, Algebra, Book One, ~{Boston, Ginn &: Co •• 1949),_:g_g. 44 lnrintl. - -
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these mistakes and be grate~ul for the material that is avail-
able in braille? Problems o~ editing will be dealt with more 
fully at a later time. 
T.he problem o~ teacher train~. Another problem, that a 
change o~ curriculum in mathematics ~rom the traditional tQ the 
newer concepts brings ~orth, is the training o~ teachers.l8 
trToo many teachers o~ children attempt t0 teach 
about complex areas and ideas with too little knowledge. 
Maybe these are harsh words but the fact remains that 
there is a great deal of ignorance and misinformation 
manifest in too many classrooms."l9 
This is a pr0blem common to sighted schools also, so that 
little time will be spent on it here. It should however be 
mentioned, as it is another problem brought ~orward with the 
newer thinking in mathematics. The new symbols, and even new 
material in the newer mathematics makes training or retraining 
of teachers a necessity. How else can the teacher give an 
honest answer to each inquiring, 11ilfuy?u that he or she is sure 
to be asked? 
18jKenneth E. Brown, 11 Improved Programs in Mathematics Require 
Inservice Education, 11 The Mathematics Teacher, LIV {February, 
1961), pp. 85-89; Arden K. Ruddell, Wilbur Durron, and John 
Rachzeh, "Background Mathematics ~or Elementary Teachers," 
Instruction in Arithmetic, Twenty-Fifth Yearbook, The National 
Council of Teachers o~ Mathematics, (Wash., D. G~, 1960), 
pp. 296•319; John A. Schmaker, "Trends in the Education o~ 
Secondary-School Mathematics Teachers,u ~Mathematics Teacher 
LIV {October, 1961), pp. 413•422; and Je~~ West and Agnes Y. 
Rickey, nMianli Area Inservice Programs for lVIathematics Teachers " 
The Mathematics Teacher, LIV {February 1961), pp. 89-90. 
-
19/Gilbert M. Wilson, uTeaching About Afric.a in the Elementary 
School, n Journal 2!_ Education, Boston University, 144:7 
October, 1961. J 
8 
I 
I. 
I 
~ problem 2£ communication. ·Another problem that 
should be mentioned is the language or communication problem. 
This includes the problem of discrimination of tactual pat-
terns.20 Morris and Nolan state: 
II 
I 
11Means available for embossed graphic communication, 
i.e. tnrough maps, graphs, charts, and diagrams, are stilJ 
relatively crude. Lack of identification of clearly dis-
criminable tactual symbols and lack of knowledge of fac- I 
tors that determine tactual figure-ground relations have 
seriously impeded development in this area. 11 21 
Under this problem of communication the author also in-
cLudes problems of visualization, and of geometric space. 
Also, in this connection, is the problem that often arises with 
some of the deaf-blind students who have only a limited vocab-
ulary. This is probably part of the same problem that one runs 
into in teaching arithmetic to the retarded. These 'communica-! 
tion problems' are problems that now exist and are not necess-
arily related· to the newer mathematics. 
Frank B. Allen, Director, Regional Orientation Confer-
ences in Mathematics, states: 
"The general pattern is clear and the necessary 
materials of fustruction at hand. 11 2~ 
20/Carson Y. Nolan and June E. Morris, 11Further Results in the 
Developmen.t of a Test of Roughness Discrimination, 11 The Inter-
national Journal !.2!:, ~ Education £! ~ Blind, X:.:4s:5'0, 
December, 1960. . 
21/June E. Morris, and Carson Y. Nolan, "Discriminability of 
Tactual Patterns," The International Journal for the Education 
.Q! ~ Blind, XI ::50;-D'ecembe~, l96I. - -
22/Frank B. Allen, nPreface," The Revolution in School Mathe-
matics, A Challenge for Administrators and Teachers, NCTM, 
~ashington, D. c., 196~~ pg. iii. 
I 
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The author is longing £or the day when the 'necessary 
materials of instruction' are available for the teaching of · 
the newer mathematics to visually handicapped students. The 
success in teaching arithmetic and mathematics to the visually 
handicapped student will depend upon the uses we make of prac-
tices which have been demonstrated to be ef.:Uective, and upon 
new and creative practices a~ well. 
3. Scope 
Ma~.Areas·£! Discussion. This paper is concerned with 
the problems in the teaching of mathematics today in schools 
for the visually handicapped. 23 Its purpose is not only to 
point out and examine some of the problems involved in curri-
culum improvement in arithmetic and mathematics in schools for 
the blind, but to discuss and try and reach logical conclusions 
and make practical recommendations for the solutions of these 
problems in order to quicken the inclusion of the newer mathe-
matics in the curriculum of such schools. The desire thus 
being: {1) to benefit the majority of visually handicapped 
students of tomorrow, {2) to improve on the general curriculum 
of schools for the blind_, and {3) to be a help to the mathe-
matical instructors of the blind. 
23/Kenneth c. Kohr, uProblems in the Teaching of Mathematics 
Today, 11 Unpublished Term Paper, Education of the Blind, Perkins 
School for the Blind, in conjunction with Boston University, 
May, 1961. 
10 
"We must put forth whatever effort may be required 
to insure that the education provided by our schools-· 
and in particular, the mathematics education provided2~y our schools--is adequate for the needs of our times,. n 
.. 
24~he ~elution 1g School Mathematics, NCTM, ~· £!l., pg. 11 
.. 
11 
CHAPTER II 
REVIEW OF THE LITERATURE 
The review of the literature falls into two main groups 
or sections, one pertaining to mathematics and the blind, and 
the second dealing with the newer mathematics programs. We 
shall see in the following section that the history of the ed-
ucation of the blind is inseparably bound up with the develop-
ment of tactual apparatus to take the place of sight. 
1. Mathematics and The Blind 
In Saunderson's Elements .2.f. Algebra are prefixed, 11M~moir 
of the Life and Character of Dr. Nicholas Saunderson, trl and 
"Dr. Saunderson's Palpable Arithmetic, Decyphered.''2 Saunder-
" 1' ... 
son was probably one of the first of a number of outstanding 
blind mathematicians. As Witcher, a blind physicist, states, 
"The blind mathematics student of today is inconceivably more 
fortunate thgn those of Nicholas Saunderson's time (1682-1739}. 
l/11Memoirs of the Life and Character of Dr. Nicholas Saunderson 
Late Lucasian Professor of the Mathematics in the University of 
Cambridge, 11 prefixed to The Elements of Algebra, in Ten Books, 
by Nicholas Saunderson LL. D. {Cambridge, England, The Univer-
sity-Press, 1740}, pp. i-xix. 
2/11Dr. Saunderson's Palpable Arithmetic, Decyphered,u prefixed 
to.The Elements of Algebra, by Nicholas Saunderson LL. D. {C~idge, England, The University-Press, 1740), pp. xx-xxvi. 
0 
·Saunderson devised what was probably the first scheme for 
mathematical calculation in which the symbols were preceptible 
by touch.Jt3 Diderot in his essay, '1The Letter on the Blind, 11 
written in 1773 and Mannix in 11 Heroes of the Darkness,u draw 
heavily upon what is written in the previously mentioned 
prefix's of Saunderson's algebra book.4 Many of the following 
authors do likewise. Diderot makes reference to an earlier 
author on the blind, St. Jerome. 11St. Jerome relates a 
more remarkable (than Saunderson) circumstance in Didymus of 
Alexandria, who, 'though blind from his infancy, and there-
fore ignorant of the very letter, ~ot only learnt logic, but 
geometry also to perfection, which seems the most of anything 
to require the help of sight. nr5 Guilli~ in 11An Essay on 
the Instruction and Amusements of the Blind, 1' written in 1819, 
referring to the history of Didymus of Alexandria, states 
·that according to the writings of St. Jerome, 11He [Didymus, 
his master) was one of the most able mathematicians of his 
time. The Professorship of the famous school of Alexandria 
3/0lifford M. Witcher, uThe T·eaching of Mathematics to the 
Blind, "The Mathematics Teacher, XLVIII, No. 5, May 1955, pg. 
314. --
4/D. Diderot, liLetter on the Blind," from Diderot's Earl:y 
Philosophical Works, translated and edited by Margaret Jordain, 
{orig. 1773; London, The Open Court Publishing Company, 1916), 
pp. 68-157; and John Bernard Mannix, "Nichol;. as .Saunderson, MA., 
LL. D., F. R. s.," in Heroes of the Darkness, {S. w. Partridge 
and Company, LTD, 1911}, pp. 288-301. 
5/Diderot, 2E• ~· pg. 220. 
13 
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was confided to him. n6 
Demodoeus in lais letter, "The Education of the Blind," 
written in 1774 mentions not only Saunderson's 1board and pins' 
but a wax table to be used by the blind in construction of 
geometric figures.7 HAuy in "An Essay on the Education of the 
Blind, 11 in 1786 tells of using a set of movable type, bearing 
ordinary Arabic numerals, together with a board filled with 
small square holes into which the type could be set for numer-
ical calculations.8 
Guilli6 in 11An Essay in the Instructi0n and Amusements of 
the Blind, " in 1819 included a chapter titled, 1 Of Mathematics J · _ 
In this chapter he discusses movable letters and ciphers mount-
ed on a "transvers'al chevron11 ~~as their method of instruction 
of the blind in math~atics consisted of doing it the same as 
II those who have sight.9 
Gall writing in 1837 in "An Account of the Recent 
I ,,. 
I~:~·--------.-----
1
1 6/Guilli6, "An Essay on the Instruetion and Amusements of tlae 
I Blind," translation and reprint, in Literature on the Blind, 
1! Vol. I, (London, 1819; reprinted and published bY Sampson tow, 
Marston and Company, LTD, 1894), pg. 45. 
. . 
7/Demodocus, "A Letter on the Education of the Blind,". reprint-
ed from·The Edinburgh Magazine and Review, (November, 1774; 
reprint,~ndon, Sampson Low, Marston & Company, 1894) pp. 12-
1 13. . . 
I, 8/M. H!l!ty, "An Essay on The Education of the Blind," trans1a-l tion and reprint, in Literature· on the· Blind; Vol. I, lorig. · 
dedicated to the King of France, -p-aris, 1786'; r·eprint, London, 
Sampson Low, Marston & Company, 1894), pp. 22-23 • 
.,. ... . . . 
9/Guilli6, £e• cit. pp. 113-17. 
I 
14 
Discoveries Which have been Made for Facilitating the Educa- · 
.. 
tion of the Blind with Specimens of the Books, Maps, Pictures, 
&:c, for Their Use," describes the history of the arithmetic 
poards beginning with Saunderson's method t~ the improvement 
of it by the Glasgow Asylum. He then suggests an "arithmetic 
cushion" making use of pins. Thus, 11 ••• an arithmetical 
notation, which may be used in all places and at all times, 
without difficulty, without expense, and wit~out any peculiar 
apparatus. 1110 Gall also recommends the pin cushion for geomet-
ric deagrams.ll 
Anderson in "Observations of the Employment, Education, 
and Habits on The Blind, n published in 1837 also gives a his-
tory of the development of the slates beginning with Saunder-
son's up to and including Lang 1 s improvement in 1829. Lang, a 
.1 blind student, had his early education at the institution at 
I Edinburgh, and went to the asylum at Glasgow on the opening of 
that establishment in 1828. Lang recommended using a five 
sided hole rather than the square one in use in the arithmetic 
I 
slates, and thereby at onee having all ten numbers on one peg-
10/Jam.es Gall, "An Account of the Recent Discoveries Which Have 11 
Been Made for Facilitating the Education of the Blind with Spec-
1 imens of the Books, Maps, Pictures, &c. for Their Use, 11 reprint 
Literature ~~Blind, Vol. I, (orig., Edinburgh, 1837~ re-
print, London, Sampson Low, Marston &: Company, LTD, 1894), 
pp. 19-21. 
11/Ibid., pg. 21. 
-
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I 
five on each side. The 'number' peg consisted of a ledge 
along one edJ8 of one end of the peg, the other end of the peg 
having two points along one edge. The ledge on one end, and 
the points on the other could then each occupy five different 
po~itions. Zero and the even numbers were indicated by the 
position of the ledge, the odd numbers by the position of the 
points.l2 
Carton in his report to The Minister of the Interior and 
of Foreign Affairs, 11The Establishments for the Blind in 
England," in 1838 also goes over the history of the slates.l3 
The available publications for the blind concerning geometry 
are also mentioned.14 
Alston in his "Statements of the Education., Employments, 
and Internal arrangements, adopted at the Asylum for the Blind, 
Glasgow," in 1842 mentions .{with pride) the improved arithmetic 
board of Glasgow Asylum.l5 In the construction of geometric 
. I 
12/Thomas Anderson, 11 0bservations on the Employment, Education, I 
and Habits of the Blind with a Comparative View of the Benefits 
of the Asylum and School Systems," Literature on the Blind, Vol-
II; (orig. London, 1837; reprint., London, Sampson Low, Marston 
and Company, LTD, 1895), pp. 65-70. 
13/Abb6 c. Carton, "The Establishments for the Blind in England; 
A Report to The Minister of the Interior and of Foreign Affairs,! 
{Bruges, Imprimerie De Vandecastelle Werbrouck; l838), pp. 59-62 
. I 
I 14/Ibid., p. 63. 
I 
I 
I 15/John Alston, "statement of the Education, Employments, and Internal Arrangements, adopted at the Asylum for the Blind, 
Glasgow, 11 Seventh Edition, to which has been aa!d!ed an appendix., 
reprint in Literature on the Blind, Vol. II, (orig., Glasgow, 
March, 1842; reprint, t'Ondon,Sampson Low, Marston and Company, 1 
LTD, 1894), pg. 21. 
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0 figures a thick thread is glued upon the paper, using split 
' . -
peas, as raised dots, to represent the letters.16 
Baker in "The Blind," written in 1859 also describes the 
arithmetic board using pentagonal holes. Baker mentions the 
eminent success of. Saunderson, Moyes, and Gough, who though 
blind, had natural dispositions for ~athematical studies.17 
Anderson also mentions a 11 • • • Dr. Moyes, who about 
1790, and ignorant of what had been done by Saunderson, formed 
one (an arithmetic board) to work with three pegs, screwing 
them l,nto the holes in the same way as a violin peg, 11 for his 
own use.l8 
The author of "The Blind," in~ Natienal Review in 
1860 refers to Saunderson, Moyes, and Gough as examples that 
~ "the entire circle of studies that are included in a knowledge 
of the external universe. may be mastered {by those who are 
blind) • 1119 
0 
Knie in 1861 wrote in "A Guide to the Proper Management 
and Education of Blind Children during Their Earlier Years," 
16/Ibid., pg. 24. 
-
1'7/Charles·Baker, "The Blind," from 'The English Cyclopedia' 
{1859), reprint in Literature 2a ~ Blind, Vol. II, (orig. 
Bradbury, Agnew & Company, LTD.; reprin·t, London, Sampson Low, 
Marston & Company, LTD., 1895), pp. 29-30. · 
18/Anderson, 2E.• .ill•, pg. 66. 
19/11 The Blind," The National Review, reprint in Literature on 
the Blind, Vol. 'II; (0rlg. Chapman & Hall, LTD., XIX, January, 
I86o; reprint, Lendon, Sampson Low, Marston & Company, LTD., 
1895)' pg. 33. 
lk7 
c:> concerning beginning arithmetic. For teaching the concept of 
numbers he reconnnends the "Russian reckoning frame." This is 
apparently a frame making use of' beads on rows of wires. U1£1fith 
this machine, in the hands of a skilful teacher, amusement may 
be combined with insta:ouction, 11 says Knie.20 Knie also describe 
0 
the,arithmetic boards using the pentagonal holes. He also men-
tions a board using octagonal holes (now known as the Taylor 
slate}, thus making possible 16 distinct positions, enabling 
the pupil to perform operations in algebra.21 (It may be of 
passing interest to note that Taylor was the translator of 
Knie 1 s paper). Knie says that a knowledge of geometry is 
highly advantageous to blind persons. He then mentions ways of 
making diagrams and figures for the student of geometry~22 
' Kriie's work is of great interest as he lost ,his sight {totally) 
by small pox in his tenth year. In 1821 Knie became the direc-
tor of a school for the blind in Breslau which he had helped 
establish three years previous.23 
20/J. G. Knie, nA Guide to the Proper Management and Education 
of Blind Children During Their Earlier Years, n fourth edition, 
translated by the Rev. William Taylor, reprint in Literature on 
~ Blind, Vol. II, {orig. trans., London, Simpkin, Marshall ~ 
Company, ~861; reprint, London, Sampson Low, Marston & Company, 
LTD., 1894), pg. 21. · 
21/Ibid., PP• 22-23.' 22/Ibid., pg. 24. 
23/"Short Biographical Sketches~ of Some Remarkable Persons Who 
Were Born Blind, or Became So in Their Early Year~, Selected," 
from Klein's 'Lehrbuch zu.m Unterricht der Blmden/1 an Appendix 
to Knie 1 f3 paper, 11A Guide .. to the Proper Management and educatio 
of Blind Children.During Their Earlier Years, 11 fourth edftion, 
0 translated by the Rev. William Taylor, reprinted in Literature on the Blind, Vol. II, {London, Sampson Low,Marston Company, ======~~~~s~ ~~~- , 
18 
.. 
o. 
0 
"It is of considerable interest in studying the 
development of apparatus for aiding the blind to compare 
that which was conceived by people with normal sight,vith 
that which was developed by the blind themselves • Hauy 
had normal vision. Professor Henry Moyes of Manchester, 
David MaeBeath of Edinburgh, and his student Lang; were 
all blind. Perceiving the inefficiency of H!uy's movable 
type, they proceeded through a succession of developments 
originating from Saunderson's ealc~ating board. Their 
final apparatus was slightly refined by the Reverend 
William Taylor). of York, into what we know n.ow as the 
Taylor slate. 11 i;:;4 
In the book edited by Frampton, Education ,2! ~ Blind, 
we find two chapters devoted to arithmetic and mathematics for 
the blind. Robinson in "Aritbmetic for Daily Life, n stresses 
the aims of the elementary grades and the importance of mental 
arithmetic.25 Frampton, et al, in "Meaningful Mathematics for 
the Blind Citizen,~• gives some helpful procedures for the teach;. 
ing of mathematics in the junior high school grades, and also 
for algebra and geometry.26 
Some of the main sources~ information today· concerning 
the blind in mathematics are to be found in the Teachers Forum, 
the Outlook ~ ~ Blind, (The Teachers Forum and the Outlook 
£2!: 2 Blind were combined in January, 1942 into the ~ Out-
look for the Blind.), the New Outlook for the Blind, and the 
- - ---- - ----- ---- -----
American ~sociation .2f. Instructors .2! ~ Blind. Articles in 
24/Witcher, 2£• ~., pg. 316. 
25/Ruth Puckett Robinson, "Arithmetic for Daily Life," Educatio· 
.2! the Blind, A Study o:f Methods of Teaching the Blind, edited-
by ierle E. Frampton, (World Book Oomp~y, 1940), pp .• 60-64 • 
. 26/Merle .E. Frampton, et al, "Meaningful 'Mathematics For The 
~lind Citizen, 11 Education ,2! ~ Blind; edited by Frampton,· 0 .(World Book Company, 1940), pp. 116-28. 
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these publicationa are o£ten written by teachers of the blind 
dealing with specific cotu~ses or problems. 
2. Newer Mathematics Programs. 
I Many groups and projects have been organized in recent 
Ill years to improve the instruction and curriculum content of 
school mathematics. Traditional school mathematics has not 
equipped the student to understand the fundamental concepts of 
mathematics. ~athematics has been taught as a 1tool' subject, 
an art o£ manipulation, and, as such, the intellectual thrill 
and challenge o£ mathematics has been lost. A short descrip-
tion of a few of these newer mathematics programs £ollow. 
~Madison Project. The Madison Project (so called 
because it first operated in Madison Junior High School, 
Syracuse, New York) is headed by Robert B. Davis of Syracuse 
University.27 The project was started in 1957. The Madison 
Project operates madnly in New York State and Connecticut. 
University mathematies teachers, collaborating with classroom 
teachers, te§ch classes from the fourth through the ninth grade 
The results and recommendations of the Madison Project include 
a two-year program in algebra, suitable for presentation to 
children as early as grade three. The course has been taught 
with notable success to gifted fourth and fifth graders, to low 
27/.Studies in Mathematics Education, A Brie£ Survey of Improve-
men~·-~rograms for School Mathematics, {Scott, Foresman & Compan , 
Summer, 1960), pg. 7. I 
20 
c:) IQ seventh graders and to other groups as early as the third 
grade.2~ The Project is supported by the Marcel Holzer Founda-
tion of New York, and by the Alfred P. Sloan Foundation.29 
0 
0 
University of Maryland Mathematics Project ·{UMMP). The 
Maryland Project has thus far concentrated on mathematics in 
the junior high school {grades 7 & 8). 30 John R. Mayor of the 
University of Maryland is the director of the project whichwas 
started in 1958. The study is guided by an advisory committee 
representing the areas of mathematics, science, engineering, 
psychology, and education within Maryland University, the 
United States Office of Education, the Maryland State Depart-
.ment of Education, and the public school system near the 
28/Robert B •. Davis, 11 The Syracuse University 'Madison Project 'i ,f 
American Mathematical Monthly, 671 pp. 178-80, February 1960; ~ 
,-rrMathematics for Younger Children--The Present Status of 
-:-t~h-e-M~adison Project, n reprint, ~ York State Mathematics 
Teacher Journal, April, 1960; :-rnThe 'M~dison Project' of 
Syracuse University, u The Mathematics Teacher, VIII:.571-75, 
November, 1960. 
29/Studies in Mathematics Education, op. cit., pg. 8. 
- --
30/Kenneth E. Brown and Daniel W. Snader, lnservice Education Q! High School Mathematics Teachers, Report of a Conference 
Under the Join~ Auspices of the u. S. Department of Health, 
Education, and Welfare and the National Council of Teachers of 
Mathematics, Washington, March 17~19, 1960, {Washington, 
u. S. Government Printing Office, 1961), pg. 2. 
21 
~ University.31 
0 
0 
Ball State Teachers College Experimental Program. The 
Ball State Teachers College experimental program was started in 
1955. Professors Shanks of Purdue, and Brumfiel and Eicholz of 
Ball State have prepared the text materials for the program. 
The 1961-62 school year was the seventh year of the experimen-
tal program in plane geometry, the fifth in beginning algebra, 
the fourth in e~ghth-grade mathematics, and the third in inter-
mediate algebra. The ~tu~ents in this experimental program are 
of average ability.32 The geometry and algebra texts have been 
completed and ~e published by Addison-Wesley.33 
University of Illinois Committee on School Mathematics 
(UICSM). In December 1951 the Oolleg~of Education, Engineerin , 
31/Kenneth E. Brown., 11The Drive to improve School: Mathematics.," 
~ Revolution ~ ~ool Mathematics, A Challenge for Adminis-
trators and Teachers~ Washington., {National Council of Teachers 
of Mathematics, 1961J, pg. 19~ M. L. Keedy, 11The University of 
Maryland Mathematics Project, 1 The Mathematics Teacher, LII: 
281-82, April, 1959; Helen L. Garstens., E. L. Keedy and John R. 
Mayor, "University of Maryland Mathematics Project," ~ Arith~­
metic Teacher, VII:61-65, February 1960; L. Roland Genise, 11 The 
f.nipact of the ·Maryland and Yale Programs, 11 ~ Ar itbmet ic 
Teacher, VII:66-70, February, 1960; Studies l£ Math. ~ • ., ~· 
~·; PP• 10-12. 
32/Charies Brumfiel, Robert Eicholz, and Merrill Shanks, "The 
Ball State Experimental Program," The Mathematics Teacher, 
LIII:75-84., February 1960; Studies.~-~·~., 22• ~., . 
pp~ 25-27; Brown and S~ader, 2£• ~., pg. 2. 
33/Charles F. Brumfiel, Robert·E. Elcholz, and Merrill E. Shank, 
Geometry, OCReading, Mass., Addison-Wesley Pub. Co., !no., 1960) 
, , and , Algebra!, {Reading, Mass., 
~A~d~d~i-s-on--~wesley Pub. Co., Inc., 1961). · 
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~ and Liberal Arts and Sciences established a committee {UICSM) 
to investigate problema 9f high school mathematics~ The 
committee has thus undergone a decade of' experimentation.34 
UICSM is headed by Max Beberman, University of Illinois .35. 
Since 1952, UICSM has been working on materials of instruction, 
the development of' teaching methods, and the training of' teach-
era for a new curriculum in mathematics, for the secondary 
schools. Many schools have tried out the instructional materi-
als and have thereby assisted in their development.36 T.he 
project staff has developed teaching units for grades nine 
through twelve for the eollege-eapab2e student. There are a 
number of articles bY. the UICS~ Staff, Professor Max Beber~an, 
and Professor Gertrude Hendrix, along the linea of improving 
c=) mathematics for grades nine through twelve for the college-
capable students, published in various journals •. Since 1956, 
UXCSM has been supported largely by grants from the Carnegie 
. . . 
0 
Corporation of New York.,37 
54/W:'illiam. T. Hale, f'UICSM'a Decade of Experimentation,"-~ 
Mathematics Teacher, LIV:614-19, December 1S61.· 
35/Max Beberman, An Emerging Program of Seeondartt School 
Mathematics, IngliS Lecture Series, ccr-ambrldge,arvard Univer-
sity Preas, 1958); , 11 1lnproving High School Mathematics 
Teaching, 11 Educat'ionai Leadership, reprint, December, 1959. 
36/Brown and S~ader, 2£• ~.,.pg. 2. 
37/UICSM Staff', 11 The University of' Illinois Mathematics Pr0gram, 1 
reprint, The School Review, Winter, 1957; , "Arithmetic · 
Wi-th Frames;" reprint, The Arithmetic Teacher, IV, April, 1957; 
Studies in Math. Ed., op:-cit •. , pp. 32-33; Brown and Snader, 
~· .£11.-;-pg. 2. -
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0 School Mathematics Study Group (SMSG). For the first 
time in the history of education in the United States more than 
a hundred experienced high school teachers and college research 
mathematicians together have· planned and written sample text-
books.38 The SMSG consists of the Director, Professor E. G. ~ 
Begle, of Stanford University, and an Advisory Committee. The 
advisory committee consists of college and university mathema-
ticians, high school teachers of mathematics, experts in educa-
tion, representatives of science and technology, and representa 
tives of other organizations concerned with improving school 
mathematics. SMSG was organized in February, 1958. At that 
time a writing group was set up that met at Yale University in 
·the summer of 1958. Thus, the SMSG have often been referred to 
c:) as the 'Yale Group'. The purpose of SMSG is to improve the 
0 
teaching of mathematics in the schools at all levels. Texts 
for grades seven through twelve as well as el.ementary fourth 
through sixth grades, have been prepared.39 These texts have 
been written one summer, experimented with the following school~ 
year, and then rewritten the following summer for additional 
numbers of students. SMSG hopes its textbooks and materials 
will provide a·model and a source of suggestions £or authors 
of classroom textbooks of the future. Until such texts are 
available, SMSG will, when one of its texts is decided to be 
38/Brown and Snader, ££·~£!1., pp. 1-2. 
39/SMSG Newsletter,. "An Important Announcement, 11 Special Notice 
Concerning Distribution and Prices of SMSG Publications, Jan.l96 • 
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satisfactory for classroom use, publish it in non-commercial 
form and make it available. The National Science Foundation 
has provided financial assistance for SMSG.40 
Commission on Mathematics of the College Entrance Exam-
ination Board (CEEB). This commission, composed of mathemati-
cians and high school teachers, of the CEEB has made recommen-
dations for major improvements in the secondary mathematics 
curriculum. T.he objective of the cammission has been to produc 
a curriculum suitable for students and oriented to the needs of 
mathematics, natural science, social science, business, tech-
nology, and industry in the second half of the 20th century~ 
The Commission's report came out in May, 1959, in two parts. 
The first part, Program !2£ College Preparato~ Mathe~£!, 
includes detailed outlines of its recommended courses. The 
second part, Appendices, provides information, instruction, and 
enrichment to assist teachers in carrying out the commissi~n 1 s 
recommendations. The work was supported by the College En~'l) 
trance Examination Board both from its ordin~ry funds and_from 
a special grant from the Carnegie Corporation of New York.41 
40/School Mathematics ·Study Group, Newsletter No. 41 lYale University, March, 1960); Studies· in Math. Ed.;-op7 cit., pp. 
59-65; Genise, op • .£11:,., pp. 66-7o;t:-Fred Weaver, "The School 
Mathematics Study Group Project on Elementary-School Mathema-
ticst A Progress Report," ~ Arithmetic Teacher, 8::436-39, 
December 1961; , 11The School Mathematics Study Group ~roj 
ec·t on Elementary-School Mathematics, &r ~ Arithmetic Teacher, 
8:32-35, ~anuary, 1961. 
25 
41/Julius H. Hlavaty, JlMathematics in Transition, 11 edited by 
Eugene D. Nichols, ~ ~athematics Teacher, LIV:27-28, January 
1961; Studies in Math • .§2:., .212.• £!1., pp. 27-32; Brown & Snader, 
Qn. cii;;_ng~~=~~-~·~============================================~~====== 
0 Boston College Mathematical Series. Under the super-
vision of the Reverend Stanley.Bezuszka, s. J., the Mathematics 
Department at Boston College ~~G preparing material from grades 
eight through twelve. The emphasis is on the structure of 
modern mathematics approached from the historical point of 
view. 42 
Secondary School Curriculum Committee (SSCC). The 
Secondary School C~riculum Committee, under the direction of I 
Frank B. Allen, was appointed by the National Council of Teach-
ers of Mathematics to study mathematics curriculum and instruc-
tion in secondary schools in relation to the needs of.contem-
porary society. The subcommittee findings were incorporated inl 
a report fir$t published in the May ~959 issue of ~ Mathe-
~ matics Teacher and reprinted as a separate publication. The 
committee studies also has resulted in the publication of a 
n 
number of special.reports in pamphlet form covering neglected 
areas of secondary school mathematics. The SSCC is financ~d 
by the National Council of Teachers of Mathema~ics_.·43 
Mathematical Research in Other Countries. A recent 
review of foreign research on the teaching and learning of 
42/Brown, QQ• cit., PP• l9-20;'Brown & Snader, 22• ~., pg. 2; 
Studies l:E:~· ~·~ .2E• ~it., pp •. 37-39. 
43/Brown, 2£• e~., pg. 21; Brown & Snader, ~· cit., pg. 2; 
Hlavaty, ~· cit., PP• 29-30; The National Council of·Teaehers 
of Mathematics, Secondary-School Curriculum·Committee, "The 
Secondary Mathematics Curriculum, 11 The Mathematics Teacher, 
LII:389-417, May, 1959; Studie.s in Math. Ed., on. cit., pp. 14-
21. - ----- --- ..:::.. -
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mathematics shows that much is being done in countries other 
than the United States. Beside the English-speaking countries, 
such as Great Britain, Australia, and New Zealand, considerable 
research is being done in France, Belgium, Germany, Sweden, and 
Japan. The majority o~ studies reported ~rom the English-
speaking countries, Sweden, and Japan consist primarily o£ re-
search on spec~ic problems in the teaching o~ arithmetic. The 
mathematical research reported ~rom Fr~nc~- {And German-speaking I 
countries seems to show a greater interest in the ~hought 
processes inyqlved in the development o~ coneepts and of 
abstract:t'bn. 44 
Other Curriculum Programs tK- Collese). In addition to 
the projects speci~ically identified, there are many individual, 
~ local, and State studies and programs underway. In 1957 about 
44/American Educational Research Association "Educational Re-
search in Countries Other than the u. s. A.,r. Review£! Educa-
tional Research, XXVII, February, 1957; Paul s. Bodenman, 
J*secondary School Mathematics in the Federal Republic of Ger-
many," The Mathematics Teacher, LII:465-70, October, 1959; 
Albert F. Doremus, 11 A Comparison o~ American- with European-
Schooled Youngsters--A Challenge," ~Mathematics Teacher, 
L:432-33, October, 1957; Rosalind L. Feierabend, WReview of Re-
search on Mathematics Education, 11 Research Problems in Mathemat4~ 
~ Education, (Cooperative Research Monograph No. 3T; u. s. 
Department of Health, Education, and Welfare, ~ashington, 
Government Printing Office, 1960), pg. 33; Margaret J. McKibben, 
"Elementary Science and Mathematics Education in Western 
Europe, 11 School Scienc~ ,!ill! ~athemat ics, LXI: 404-417, June, 196]; 
Gyorgy Polya, "Teaching o~ Mathematics in Switzerland," ~ 
MathematiQ! Teacher, LIII:552-58, November, 1960; A. P. Rollett, 
11Mathematics Teaching ,in Secondary Schools in England, 11 ·The 
Mathematics Teacher, LIII:367-70 May, 1960; Allen Wood, · 
"Mathematics in South Australia, ft ~ Mathematics Teacher, LI: 
18-22, January, 1958;'. Lauren Woodby, "Mathematics in French 
Secondary Schools, n ~ Mathematics Teacher, L:204-208, March, 
1957. 
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~· 43 percent of the secondary schools in the United States had 
curriculum studies in progress. 45 In gene~al, these programs 
0 
0 
are concerned with improvement in the mathematics curriculum 
from kindergarten through college. A few of the many studies 
will be mentioned here. 
The Illinois Curriculum Program was started in 1959. Its 
main purpose is to help teachers create a well-organized progrm· 
in arithmetic. The grade level interestsof this group are from 
-
kindergarten through the eighth grade.46 
The .Indiana School and College Committee on Mathematics 
was formed in 1958. The Committee includes representatives of 
the mathematics departments of Indiana colleges and universi-
ties, about an equal number of junior and senior high teachers, 
and representatives of school administrative organizations in 
Indiana. The purpose of this group is: {1} to stimulate 
critical analysis and discussion of the various proposals for 
changing the mathemati0s p~ogram; and {2) to develop a program 
~ -
on a statewide 'basis designed to improve mathematics teaching. 4r 
45/Kenneth E. Brown, "Teaching Load and Q.ualifications of 
Mathematics Teachers," The Mathematics Teacher, LIII:2-ll, 
January, 1960. 
46/Illinois Curr:i,.culum Program, Th'inkinT in ~ Language .2f 
Mathematics, edited by Fred P. Barnes, 7Spr~gfield, Office of 
the Superintendent of Public Instruction, 1959). 
47/G. N. Wollan, nThe Indiana School and College Committee on 
Mathematics, c» Tfie American Mathematical Monthly, 66:-506-507, 
June-July, 19597- --
• 
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The Oklahoma State Committee on the Improvement or 
Mathematics Instruction was also rormed in 1958. The Committee 
includes a State Supervisor for mathematics education, college 
and university mathematicians, as well as elementary and 
secondary school teachers. James H. Zant is chairman of the 
Committee. The purpose of the Committee is to develop an over-
all program of mathematics from kindergarten through grade 
twelve. 48 
The Commission to Study the Mathematics Curriculum in 
Texas Elementary and Secondary Schools was appointed in 1955. 
Recommendations by the Commission were made in 1959, studied 
during the 1959-60 school year, and refined recommendations 
were made in mid-1960.49 
The Greater Cleveland Mathematics Program {GCMP) was 
~mp~emented in September, 1959 by twenty public, private, and 
parechial schools from the Greater Cleveland Area. The GCMP 
provides a five-year program with new cur~icula introduced 
gradu~ly in all grades of elementary and secondary schools· 
following teacher training in the newer mathematics. The 
48/James H. Zant, nMathematics Curriculum Studies in Oklahoma,'• 
~ American Mathematical Monthly, 66:56-58, January, 1959; 
, 
11 Improviilg the Program iri Mathematics in Oklahoma Schools 1 
The Mathematics Teacher, LIV:594-99, December, 1961. 
49/John Wagner, "Texas Commission to Study Mathematics,rr The 
American Mathematical Monthly, 66:310-11, April, 1959; StUdies 
in Mathematics Education, op. cit., pp. 57-58. 
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success or failure of this compact group of twenty schools, 
with a school enrollment of 100,000 pupils, will serve as a 
pattern for' other schools in the United States. 5° 
San Diego's New Arithmetic Program received its initial 
-
start through action of the general elementary curriculum 
planning committees. The City Schools of San Diego have chosen 
a practical approach which retains the values of the current 
program, but also encompasses the newer ideas and materials. 
In-service training is being offered the teachers, providing 
-
needed guidance, and alerting teachers to the new developments 
in mathematics. 51 
Catherine Stern spent twenty years in research and teach-
ing in her effort to put t~e number system in a form that 
promoted unde~standing of its structure. She worked with Max 
Wertheimer, ~OUQder o~ Gestalt Psychology, as research assist-
ant under grants o~ the New Yor,k Foundation and the Oberlaender 
Trust. Ia ~944 !he opened the Castle School {an experimental 
school) where her methods and materials were used. Her manual 
and Structural Arithmetic Kit were copyrighted in 1950. The 
50/George H. Baird, "Greater Cleveland Mathematics Plan," The 
American Mathematical Monthlx, 67:376, April, 1960; ·,~he 
Greater Cleveland Mathematics Program, 11 edited by Eugene D; 
• I Nichols, The Mathemat~cs Teacher, LIV:27-30, January, 1961; 
B. H. Gundlach, 11 Tb.e Greater Cleveland Mathematics Program, tt 
~ Arithmetic Teacher, VIII:l92-95, April, 1961. - · 
51/J. Fred Wilson, William Sel~{t and Don Chamberlin, nsa:n 
Diego's New Arithmetic Program, 1 ~ Arithmetic Te_acher, VIIIt 
422-24; December, 1961. 
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~ eomplete Structural Arithmetic Kit covers number work from the 
kindergarten through work with fractions, decimals, per cent, 
and ratio. Some of the general purposes of the first twa 
learning units are for the child to discover abstract number 
concepts, understand counting as an application of set, and 
visualization of number relationships and patterns. The Stern 
materials have been used at Perkins School for the Blind, being 
of a great help ~ the teaching of the concept of numbers.52 
Andrew F. Schott has developed some new tools, methods 
for their use, and a new curriculum in elementary mathematics. 
Schott's program is now being tried with thirteen first- and 
second-grade classes at schools for the blind in Kentueky, 
Michigan, Missouri, Western Pennsylvania, and Virginia. The 
~ project is sponsored by the American Printing House for the 
Blind. In August 1961, a special workshop of two weeks duratioD 
was held for the teachers who would be taking part in this pro-
ject. Special prepared books cover the topics: ll) Counting, 
(2) Addition, (3) Multiplication, (4) Subtraction, and "{5) Divi· 
sion. ·A device cal;J.ed Calculaid provides a braille numerical 
recording space of five columns by ten rows with provisions fo~ 
indication of the common arithm~tioal signs. A form of the 
52/Cynthia Essex, "Catherine Stern's Structural .Arithmetic Kit 
at Perkins, n Unpublished typewritten paper, 1960; Catherine 
Stern, nNew Experiments with Multiplication, n .~ Arithmetic 
Teacher, VII:381-88, December, 1960. 
31 
~ abacus, called a Numberaid, is also used as a primary teaching 
0 
0 
tool.53 
The Proposed New Mathematics Programs: Confusion or Im-
provement? One might be caused to think, upon learning of the 
many new programs to improve mathematics, that the profession 
. 
of teaching mathematics is one large mass of confusion. Such, 
however, is not the case. While each program or study that has 
been mentioned has unique features, all share common elements. 
Each group has grown from the need to update mathematics, and 
all are working toward the improvement of mathematical instruc-
tion. Recommended changes not only includes the introduction 
of new subject matter, but more stress upon understanding and 
appreciation of the structure of mathematics. 
Sources of Information. One of the main sources of in~ 
formation reviewed in this section has been printed materials 
and reprints released by the individual study groups or com-
mittees. ~Other sources of information are The Mathematics 
Teacher, The Arithmetic Teacher, The ~erican Mathematical 
Monthl~, School Scienc~ & Mathematics, and the u. s. Department 
of Health, Education, and Welfare publications. 
53/Carson Y .• Nolan and Robert E. Bruce, nAn Experimental Progra:r 
in Elelmentary Mathematics for the Blind, n The International -
Journal for the Education of the Blind, Xi:71-74, March, 1962; 
Andrew"""F:-B"c~t-;-n-Johriny ITanL;earill'trithmetic," The Arithmetic 
Teacher, IV:75-76, March, 1957; , ttNew Tool"S;Methods for 
'Their Use, and a New Curriculum in Arithmetic,u The Arithmetic 
Teacher, IV:204-209, November, 1957. ---
--
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CHAPTER III 
... tt 
PROBLEMS TO BE CONSIDERED IN THE TEACHING OF MATHEMATICS 
TODAY TO THE VISUALLY -HANDICAPPED STUDENT 
Before one can discuss with any meaning the problems of 
modern mathematics and the blind student, it is essential to 
have an understanding of the problems in the teaching of mathe-
matics today to the visually-handicapped student. 
Number Concepts £! Children. The blind child lacks the 
many and varied experiences that supply a rich background for 
many concepts of arithmetic to the sighted. A pre-school child 
with vision has had many visual experiences with number concepts 
even though he may not know the name or relationship of numbers. 
Sighted seven-year-olds have been found to have a wide use for 
number knowledge.! Some examples of visual experiences are the 
warious number of windows in different buildings, the comparison 
of the number of cars parked on different streets, the pickets 
in a fence, the trees along the driveway, the number of flowers 
on a certain bush at a certain time. These are visual experi-
ences that will help in grasping the number concept. It is true 
th~t there are some tactual and kinesthetic experiences which 
~/Agnes G. Gunderson and Ethel Gunde~son, 11What·Numbers Mean to ~oung Children," Arithmetic Teacher, VI: 180-85, October, 1959. 
c should help the visually-handicapped with the number concept, 
but how much more limited they aret 
rvThe lack of environmental stimulation is not due alto-
gether to impared vision ••• (but) the degree of over-
protection inflicted on many of them by their parents. 
Justified or not, such children are often denied many of 
the experiences which they ordinarily would enjoy (and 
learn from) despite their disability. 11 2 
Although there are marked differ~uc~s among children, 
sighted fo~~and fi~e-year-olds have considerable understanding 
of common measures.3 The many natural opportunities for gain-
ing number experience, concepts of space, concepts of size, 
shape, and proportion, etc., that ordinarily develop from play 
activities are much more limited for blind children.4 
Abilities and Atti~udes. Studies have shown. that blind 
~ children in arithmetic computation subtests scored approximatelj 
sixteen percent lower than the norms for seeing children. The 
individual and group variability and retardation tended to 
0 
2/Abraham Nemeth, "Teaching Meaningful Mathematics to Blind and 
Partially Sighted Children,n The New Outlook For The Blind, 53: 
319, November, 1959. -- - -
3/0. L. Davis, Jr., Barbara Carper, and Carolyn Crigler, "The 
Growth of Pre-School Children's Familiarity with Measurement,n 
The Arithmetic Teacher, VI:.l86-90, October, 1959. 
4/C. M. Witcher, 11 The Teaching of Mathematics to the Blind, 11 
~ Mathematics Teacher, XLVIII:.314-21, May, 1955; Nemeth, £E• 
~~ pp. 318-321. 
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increase with grade. Different rates of progress have appeared 
in different schools.s Vihy is this so? Is it partly because 
the number concept comes so much more realistically to ~ 
sighted person?: There are many questions that instructors of 
blind children might ask themselves concerning this lag in 
arithmetic ability. 
On the basis of an attitude inventory~ very pronounced 
attitudes, both for and against arithmetic, were found devel-
oping in children as early as grade tbree.6 Another study 
found that, in general, pupils' attitudes toward arithmetic 
improve during the period from grade three through grade six.7 
Thus the actual program for the improvement of mathematics 
teaching should begin in the kindergarten and continue through 
the high school, Any reconstructed and revitalized program of 
secondary mathematics is dependent on the foundation of basic 
5/Carson Y. Nolan and Samuel C. Ashcroft, 11 The Stanford Achieve-
ment Arithmetic Computation Tests: A Study of an Experimental 
Adapt ion for Braille Administration, fl International Journal for 
~ Education of ~ Blind~ 8:89-·92, ,March, 1959; Carson Y. --
Nolan, 0 Achievement in Arithmetic Computation: Analysis of 
School Differences and Identification of Areas of Low Achieve-
ment,n International Journal for the Education of the Blind, 
8:125-28-;-May, 1959. -- - -
6/Peter J. Fedon, 11 The Role· of Attitude in Learning Arithmetic, rr 
~ Arithmetic Teacher, V:~1a, December~ 1958. 
7/Virginia lVI. Stright~ nA Study of the Attitudes Toward Arithmet-. 
tic of Students and Teachers in the Third, Fourth, and Sixth 
Grades," The Arithmetic Teacher, VII:-280-86, October, 1960 • 
........__ ---
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concepts and fundamental understandings and skills developed 
in the first six grades.8 
Methods of Instruction. It has been noted that out of 
the classroom blind people do not follow the same arithmetic 
patterns as the seeing. Therefore it would seem to be wise to 
consider teaching the blind students from the start to approach 
their problems in a way that will be useful both in and out of 
school.9 As a school moves away from the 'paper and pencil' 
technique towards more mental arithmetic, the value of many 
textbooks decrease. In the braille arithmetic text, which has 
been copied almost word for word from the print, are many ex-
amples of the correct way to solve problems by the 'paper and 
pencil' technique. These must now be by-passed, and the teacheJ 
must supply the correct 'mental' technique. It has been found, 
for example, in grade five that pupil performance was better in 
mental arithmetic when the problem was read from the book and 
looked at, than after only oral presentatio~ by the teacher.lO 
We have arrived at the problem of writing meaningful textbooks 
8/0klahoma Curriculum Improvement Commission, The Improvement 
of Mathematics Instructi~n ~ Oklahoma, Grades ~ - ~~ (The 
OKlahoma State Dept. of Education, December, l960T, pg. 23. 
·. 
9/Edward J. Waterhouse, 11 Arithmetic Aids for the Blind, n The 
International Journal ~ ~ Education £! ~ Blind, V:2~ 
December, 1955. 
10/Sister Josephina, "Mental Arithmetic in Today' s Classroom," !£! ~Ar~it~hm-· ~e~t~i-c Teacher, VII:l99-200, April, 1960. 
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for the blind, or the need of proper editing of mathematical 
textbooks for the blind student. 
~ematical Aids. The braillewriter is probably the 
best mathematical aid for the blind that has yet been devel-
oped. It was mentioned earlier how the history of education 
of the blind and the development of tactual apparatus to take 
the place of sight have grown together. On the braille writer 
the student can not only record his mathematical thoughts 
numerically, but also include literal information. Non-braille 
mathematical devices make it possible to write numbers only. 
Also computations on such non-braille devices are only tempo-
rary and the student has no record from which to study. The 
modern braille writer brings up the dots on the top side of 
the paper, making it possible for the student to check what he 
has written, before continuing to the next step or problem.ll 
As a mathematical aid, each student should have the use of a 
braillewriter. The price of the Perkins Brailler is about 
eighty dollars. 
There are many other mathematical aids that hold promise· 
as a supplement to teaching meaningful mathematics. The use of 
11/Nemeth, 2E ~it, pp. 319-20; Witcher, op ~' pp. 317-19. 
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~ the colored rods (Cuisenaire-Gattegno),12 the Stern materi-
als,13 the abacus or soroban,l4 the extensive use of models of 
vario~s geometric shapes and sizes,l5 along with many other 
aids ehn al~ play a part in making arithmetic and mathematics 
more meaningful to the blind student. 
0 
0 
Braille Mathematical Codes. ·A very significant develop-
ment in the field of mathematics for the blind, has been the 
development of the Nemeth Code. T.here is very little mathe-
matics that cannot be handled by the Nemeth system. T.he system 
of notation previously used in this country and in England was 
devised by William Taylor. The Taylor Code contained no pro-
visions for han~ing mathematics more complicated than algebra 
or trigonometry.l6 Mathematics is a universal language, and it 
has been thought by many through the years that there should be 
an international braille code for mathematics and science.l7 
12/Caleb Gattegno, "The Cuisenaire Discovery," reprint from 
~ Current~ lg Modern Thought, Foundation for Integrated 
Education liic., 14:51-54, January, 1958; John V. Trivett, "The 
Coloured Sticks," reprint from~~ Scientist, 10 December 
1959, pp. 1183-85. 
13/0ynthia Essex, »catherine Stern's Structural Arithmetic Kit 
at Perkins," Typewritten, 1960. 
14/Witcher, ~ cit, pg. 319. 15/Waterhouse, op ~!!, pg. 25. 
16/Witcher, ~ ~~ pg. 30. 
17/Reiko It& and Ikuzo Ozaki, An Observation of the Braille 
Code of Mathematics, Report to~he Japan Braille Council, 
translated by Ohie Adachi, November, 1957, pg. 1. 
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Numerous users of the Nemeth 'Code haye suggested changes that 
would erase 'trouble spots' that have come to light in the 
transcribhLg and us~ge of the code in mathematics and science 
during the past few years. 
11
• • • braille text books for mathematics are far from 
being perfect and the code used is hard to understand 
for the beginners and that it makes the study of mathe-
matics in'schools above upper secondary school very 
difficult. 
11 
••• the future system of braille code should b:e re-
vised in such a way that it ~ould make the conversion 
from ink print into braille code system easier. In 
order to do this, the cooperation between the sighted. 
and the blind would become ne·cessary more and more. 1118 
Language Problems. Learning in mathematics p~obably 
could not take place without the use of language.l9 
none of the important problems in the teaching of 
mathematics is that of language. Not only is mathematics 
a language itself, but the use of language is necessary 
to communicate the concepts of mathematics.n2Q 
The language used by sighted mathematic teachers new to 
the field of education of the blind, may well be confusing to 
the blind student. In braille the arithmetic o~ mathematical 
problem is written linearly, i.e.~. 'across, on a single braille 
line. Thus the term 11five over thirteen" ca:a be confusing to 
18/Ibid., PP• 33-34. 
19/Robert M. Gagn~; "Implications of Some Doctrines of Mathe-
matics Teaching for Research in Human Learning," Research 
Problems in Mathematics Education, {Washington, Government 
Printing Office, 1960), pg. 51. 
20/Helen L. Garstens, M. L. Keedr, and John R. Mayor, "Universit~ 
of Maryland Mathematics Project, 1 ~ Arithmetic Teacher, 
VII:62, Feb~uary, 1960. 
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c:) the braille student unless explained, ~or in braille it is 
11 5/1311 • The ~ive and thirteen are written on a single line, 
separated by a braille symbol which separates the numerator 
and the denominator. Thus, the term, 11 invert the divisorn has 
little or no meaning to the braille student.21 Perhaps the 
operation o~ dividing by a ~raction would have more meaning 
~or some i~ the common denominator method was used. ~For 
example, in dividing 2/3 by 1/4, change both ~ractions to 
equivalent ~ractions having the same or common denominator. 
Thus 2/3 becomes 8/12 and 1/4 becomes 3/12. Our problem, 2/3 
divided by 1/4 has become 8/12 divided by 3/12, or 8 divided 
by 3 which equals 2 2/3. The rule, 11 invert the divisor and 
multiply," for the sighted student, sets up a manipulative 
c:) process that gets the uorrect answer but has little meaning,22 
For the braille student, our rule, "invert the divisor and 
multiply," has even less meaning. A ~ew other 'visual' terms 
that might also be confusing to the blind student are "cross-
multiply, 11 "V-shaped, tr and "I-beam. "23 
0 
21/Nemeth, op cit, pg. 321. 
--
22/George M. Brooks, The Common Denominator Method in the Divi-sio~ ££Fractions, D6ctor 1s thesis. Iowa City: State-university 
of Iowa, 1954, 140 p., Abstract, Dissertation Abstracts, 14: 
2290-91, l'io. 12, 1954, . .,; Mathematics WorkshoP,· oklahoma Curric-
ulum Improvement Commission, Improvement of The Teaching o~ 
Mathematics, 1Stillwater, Oklahoma State Dniversity, l957y-
pp. 62-63;~Lois Stephens and Wilbur H. Dutton, "Retention o~ th 
Skill o~ Division o~ 'Fractions, 11 The Arithmetic Teacher, VII: 
28-31, January, 1960. ---
23/Neme:th, op cit, pg. 321. 
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Another language problem is the verbalization problem. 
This comes ~rom the ~act that the blind student has learned to 
I 
verbalize vis~~l experiences which he has never had.24 Teach-
ers cannot assume that objects op concepts are_~eaning~ul to 
the blind student merely because they appear able to talk 
intelligently about it. The_y must make sure that the student's 
"words'' have the correct meaning, that the true concept is 
there. 
The Problem o~ Continuance. A problem arises i~ there is 
lack o~ unity ~rom year to year, and teacher to teacher, in 
learning the ~undamental arithmetic processes. An example o~ 
this can be shown in learning the division process. How can we 
teach division so that the student has an understanding o~ the 
division process? 
11 0nly as the child is led to discover the meaning 
o~ the ~~vision concept and to translate this meaning 
into quantitative relationships will he acquire under-
standing o~, as well as ~acility in, division. tt25 
' 
From the author~ experience with blind students in mathe-
matics ~rom_gr~de seven through ten, division appears to be the 
least understood and one o~ the hardest ~dament~ls to grasp 
and apply. Th~s is probaply due to a variety o~ things, such 
as lack o~ concept, method o~ presentation, etc. 
24/Thomas D. C¥tsforth, ~ Blind 1g School and §ocietz, A 
Psychological ~tudy, {New York, American Foundation f0r the 
Blind, 1951), pp. 48-49. 
25/Mathematics"Workshop, Oklahoma Curriculum lmprovement~Comm., 
2E. cit,. pg. 56. 
' 
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n'without a doubt~ the method of presentation used 
• • • i~ closely related to the response of children of 
different ages. One important feature of this presenta-
tion is .lthat the teacher gets the children thinking 
about certain questions or problems, and it is from thei 
own thinking about these problems that the children 
lea:rn. n2 .. 6 
There is definitely a language problem involved in teach 
,, 
ing division to blind students. The terms; "bring down~" et;c·. 
are meaningless to the braile student unless he has 
the 11paper and,pencil 11 technique of long division. 
Perhaps division might have more meaning if it was 
thought of as a series of subtractions of like amounts. For 
example~ we can discover how many four's are +n twenty by 
subtracting f'oUr successively. This is the same as taking a 
·I 
set of twenty ob·jects and grouping them into subsets of four 
objects each: 
0000/0000/0000/0000/0000 
I • 
20 - 4 equals 16; 16 -·4 equals 12; 12 - 4 equals 8; 8 - 4 
equals 4; 4 - 4 equals o. We then count the number of sets of 
four. There ar.e five. We count the number of successive 
subtractions of: f'our. There are five.27 This method of 
26/Robert B. DS:Y,is, 11Mathematics for Younger Children ~ The 
Present Status ·of the Madison Project, 11 reprint f'rom litew York 
State Mathemati.cs Teacher Journal, pg. 2, April, 1960:- -
,, 
27/0klahoma Cur-riculum Improvement Commission, .QP. cit, pp. 27-
29j Math. Workshop, Olka. Curriculum Lnprovemen~Comm., ~ cit, 
~.M. , -
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4lt division is explained in detail in Seeing Through Arithmetic 
{Grades :t-6) by Hartung, Van Engen and Know-lea. 
The Problem of Textbooks. In braille, in the Nemeth Code 
- -
for grades three through eight, there are available two text-
book series. The Growth 1g Arithmetic aeries, published 19521 
and the Arithmetic !! ~ series, publishe~ 1955-56.28 The 
textbook is an aid in teaching an idea, and an important one. 
110ne book cannot contain all of the material which 
should be used in a course. A few copies of each of 
three or four additional texts should be available not 
only as supplementary material to the basic text but also 
to satisfy individual differences found in every class-
room situation. Good textbooks, properly used, are the 
most important teaching materials in any mathematics 
classroom •. n29 · 
The availability of a~equate textbooks and other teaching 
material is a vital probl~· The publication of {print) text-
books la@Sseveral years behind new developments fo~ teaching 
arithmetic with understanding. The braille textbooks lag a few 
more years behind the print textbooks. 
The cost of braille textbooks are greater than for the 
print. For the two series mentioned, that are available for 
grades three through eight, the cost varies from a minimum of 
28/American Printing·House for the Blind, General datalog of 
Braille Publications, (Louisville, American Printing House:for 
the Blind, 1961), pp. 27-28. 
29/Mathematics Workshop, Olka. Curriculum Improvement Co~ission 
2E_ cit, pg. 57. 
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$17.85 to a maximum of $37.35.30 Perhaps the New Printing 
House Bill will be an aid to making more ·texts available for 
the braille student. 
11The chief feature of the {New Printing House·) Bill {signed by President Kennedy Sept. 22, 1961) included the 
removal of the ceiling on the authorization for funds. , 
Prior to this passing, only $410 1 000 was available an-
nually. ·Immediately after the Bill was passed, a request 
for $230 1 000'more for use by pupils, and a further ad-
ditional $40,000 for administration purposes was ap~roved 
before Congress adjourned. · 
• 
11While this increased appropriation is, of course, 
important, perhaps more significant in the long run is 
the ·change in the law which ~dds State superintendents of 
public instruction {or their designees) to membership on 
the Board·of Trustees of the American Printing House for 
the Blind. This brings to the Printing House the advice 
and assistance in a for.mal manner of a new group of 
persons. Up to the present such trusteeship has been 
limited to superintendents of the residential schools (and now, also, their designees).~31 
30/American Printing House, ~ ~~ pp. 27-28. 
31/Edward J. Waterhouse, 11New Printing House Bill, 11 Interna-
tional Journal ~ ~ Education ~ the Blind, XI:54, December, 
1961. 
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CHAPTER IV 
SOME' PROBLEMS OF INTRODUCING A CURRICULUM OF MODERN 
MATHEM~TICS INTO A SCHOOL FOR THE VISUALLY HANDICAPPED 
The need for modernizing the program in mathematics and 
mathematics teaching in the schools is not peculiar to Perkins 
School for the Blind. 
nThe new programs in school mathematics will • • • 
help • • • to bridge the terrifying gap that now exists 
between mathematics instruction and the outrushing 
frontiers of mathematics and science.nl 
The problem of curriculum change in mathematics is well 
recognized in public and private schools 1 in the United States 
and in~other countries. As has been stated previausly many 
schools, communities, and states are doing something about 
improving the mathematical program and mathematics curriculum 
at the elementary, high school and college level. 
The problem pf introducing a new mathematics program into 
schools for the visually handicapped is very complex. These 
residential schools vary somewhat in size, but in comparison to 
the majority of public schools would be considered small. The 
percent of college-capable students varies from school to school 
l/Frank B. Allen, 11 Summ.ary, 11 The Revolution in School Mathematic_§ 1 A Challenge for AdministratorS"ind Teachers,-"lWashington, D. u., 
National Council of Teachers of Mathematics, 1961), pg. 84. 
• 
and is probably decreasing yearly, as more attention is given 
to the visually handicapped child who has additional problems 
or handicapping conditions.2 
"There is mounting evidence that average and 
below-average pupils can, indeed, learn this new 
mathematics ·as well as' or better than they learn the 
traditional mathematics."3 
As is true in public schools, the capabilities anq train-
ing of the mathematics teachers vary greatly. The attitudes of 
the parents, where newer programs in mathematics have been 
suggested, vary. Some have shown enthusiasm for change, but . 
' have met resistance from the starr untrained in the newer 
approaches to mathematics, or from the administration; others 
appear satisfied an~ are unwilling for changes.4 
Many of the problems involved in introducing a curriculum 
of modern mathematics into a school for the visually handicappe<· 
are the very same problems that schools throughout the world 
are meeting today. A few of the problems will be mentioned herE 
that the author feels are significant. 
A Modern Program in Mathematics for the Schools. What is 
2/Samuel c. Ashcroft, "The Blind and Partially Seeing," Review 
of Educational Research, The Education of Exceptional Children, 
1Washington, D. G., American Educational Research AssociatiGn, 
December, 1959), XXIX:526. · 
3/W. Eugene Fer~uson, "Implementing a New Mathematics Program 
in Your School, The Revolution in School Mathematics, A Chal-
lenge for Administrators ana TeaChers, {Washington, n. c., 
National Council of Teachers of Mathematics, 1961), pg. 63. 
4/Ibid., pg. 37. 
-
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~ a modern program in mathematics for the schools today? Perhaps 
an attempt should be made to answer this question before gotng 
into the problems of a mQdern program. 
0 
The proposed new and experimental programs fn mathematics 
from the standpoint of method and spirit of teaching, according 
to Professor Phillip s. Jones, President of the National Oounci 
of Teachers of Mathematics, seem to indicate that we must: 
1. Teach students so that they will understand the 
principals of the mathematics with which they are working 
Learning rules and methods of solving problems without 
understanding is not enough. 
2. Emphasize the structure of mathematical systems as 
well as the deductive process by which the structure is 
built. 
3. Show the students that there are processes of dis-
covery and creation followed by mathematicians before 
final reorganization into a more rigorously logical 
system. 
"All areas of mathematics may be used t0 do this, 
but variations must be made according to the maturity 
and previous prep.~ation of' the students involved. rr5 
· 1. Teacher Training 
One vital problem that all schools f'ace who may attempt 
to change the curriculum from traditional mathematics to modern 
mathematics is the training of teachers. One of the most 
critical problems, at present, is the lack of properly trained 
.teachers _in the elementary, jUl~ior high and high schools. The 
lr 
0 
0 
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academic and_ professional training. of arithmetic and mathe-
matic t~achers at all levels must take into account the 
changing mathematics curriculum, A. major concern of many of 
the experimental programs is teacher education. 
"From our experience, we have .found that, in 
installing new curriculum materials in our schools, 
teachers need training and supervision. And, this 
need is present even with materials whose teacha-
bility has oeen perfected over many years of careful 
development. n6 
A modern curriculum of mathematics is not waiting upon 
the teachers to recognize the need for change. 
"It is clear that teachers recognize the need 
for change as soon as they learn about the newer 
mathematics tnat is being taught successfully in 
••• schools,1t7 
lmprovinB Instruction at the Elem~tarz Level. The 
following illustrates a basic problem in the improvement of 
elementary school mathematics. Although this is written con-
cerning the publ~c elementary school teachers of Oklahoma, it 
may be equally true of the elementary school teachers in schoolf 
for the visually handicapped. 
11 0ne ef the major problems encountered in implemen-
tation of the Improvement Program in Elementary Mathe-
matics in Oklahoma is of teacher education. Many 
elementary teachers in Oklahoma hava had no specialized 
training for teaching such a revitalized program of 
mathematics. Many of them have had no mathematics beyond 
9th grade in high school. Most have had a course in 
6/William T. Hale, ltUIOSM' s Decade of Experimentation, it ~ 
Mathematics Teacher, LIV:6181 December, 1961. ~~ 
7/Ferguson, ££• £!!., pg. 39. 
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.e Methods of Teaching Arithmetic. ~ence, pre-service as 
well as in-service are both involved in Oklahoma's 
program of improvement in the teaching of m~thematics 
at the elementary level.0 8 
Arguments and statements have been put forth by various 
authors, supported by experimental work, that we have under-
' ' 
estimated the mathematical power of students and their intel-
lectual capacity to learn mathemat~cs in all the grad~s from 
four through twelve, and perhaps even earlier.9 
11We can safely ask children in the lower 
grades to learn much more in arithmetic than we 
· are asking them to learn • • • if we .wish to 
do so. t!lO 
The successes that the students in the various experi-
mental studies have had seems to indicate that students are 
ready for the s~pler aspe~ts of comp~i~ated mathematical 
concepts at a much earlier age than was thought possible a few 
8/0klahoma'curriculum Improvement Commission, ~-Improvement 
of Mathematics· Instruction In Oklahoma, ·Grades,K- 12,· 
lQklahoma City~ Oklahoma State Department of Education, 
December, 1960} pg. 31. 
9/0. D. Johns, "A Cooperative In-Servic~ Teacher Educati0n J?ro-
gram in the new Mathematics for Elementary Schools, 11 Experi-
mental ~rojects and Research, edited by J. Fred Weaver, The 
Arithmetic Teacher, 9:221, April, 1962; Theodore E. Kello~ and 
Donovan A. Johnson, "Mathematics in the Secondary School, 
Review of Educational Research, The Natural Sciences and Mathe~ 
matics,-xXXI.:28:3, June, l96l; Eunice Lewis and Erne~t ·a. Plath, 
"'Plus' Work for 'Plus' Pupils," The Arithmetic Teacher, Vlt-251 
56, November, 1959. 
10/William A. Brownell, "Observations of Instruction in Lower-
Grade Arithmetic in English and S.cottish Schools, 11 Th.e Ari.th-
metic Teacher, VII:l65-77, April, 1960. ¥ --------
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years ago.ll 
nThe ability of children to gain insights into 
numerical relationship§ beyond that usually expected 
on the grade level wh~ch matches their chronological 
age has been demonstrated. "·12 
These facts point to t·he need to adopt or create a new 
program of elementary-mathematics education in the near future. 
11 The elementary school is no longer a terminal 
institution. It is emerging as a place where children 
are prepared £or more advanced study in the secondary 
school. ~tl3 
Here there is need for a new program for elementary 
mathematics, but the teaching of the traditional mathematics 
in the elementary schools is often poor·. Fulkerson concluded 
from data gathered from 158 prospective elementary teachers 
that far too many, of the group studied, had an insufficient 
knowledge of arithmetic to teach the subject effectiYely.l4 
In another study of 1044 teachers and prospective teachers it 
was concluded that but few relationships and concepts in 
11/National Council of Teachers of Mathematics, The Revolution 
in School Mathematics, A Ghallehge for Administrators and 
Teachers, {Washin~ton, D. c., National Council of Teachers of 
Mathematics, 1961·J, P~· 64.- · 
12/Jobns, ~· ~t., pg. 221. 
13/William R. Astle, "The Mathematics Consultant., A Suggestion 
for Improving the Elementary Mathematics Program, 11 ~ Arith-
metic Teacher, 9~203., April, 1962. . 
14/Elbert Fulkerson,· ttHow Well Do 158 Prospective Elementary 
Teachers Know Arithme·tic?11 ~ Arithmetic Teacher, VII:l41-
146,158, March, 1960. 
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arithmetic appeared to be understood by a large percentage or 
teachers.l5 Dutton states, "Teachers' understanding o:f basic 
arithmetical concepts is closely associated with the ability 
to present these conc·epts in classrooms. ''16 
"It is common :fc:>r college students to identify 
the beginning of disability in mathematics with some 
poor teacher in the grades. "17 
There are several studies indicating that many prospec-
tive elementary teachers have neither :facility in the computa-
tional processes which they are expected to teach nor a :firm 
grasp of ~he mathematical concepts which underlie these 
processes.!~ 
11 
••• if the quality o:f mathematics instruction and 
hence the level 6:f pupil achievement depend, at least 
in part; upon the mathematical competence o:f .the teacher,-
then those who are concerned about the relative mathe-
matical attainments of students ••• might :find the· 
15/Jacob s. Orleans, ~ Understanding £l Arithmetic Processes ~ Concepts Possessed ]2J; Teachers .Q! Arithmetic, {1-rew York 
Office of Research and Evaluation, Publication No. 12, 19521, 59 p. -
16,/IJVilbur H. >Dutton, "University Students 1 Comprehension of · 
Ar·itnmetical Concepts," ~.Arithmetic Teacher, 8:60, February, 
1961. 
17/E. W. Hamilton, 11As .We Read,'' !f.!! Arithmet-ic Teacher, 8:338, November, 1961. 
18/V. J. Glennon, 11A Study in Needed Redirection in the Prepa-
ration of Teachers of· Ari~hlitetic, 11 ~ Mathematics Teacher, 
XLII:38'9-9'6, De.cember, 1949; L. Doyal Nelson and Walter H. Wortl·, 
"Mathematical Competence of Pros:p,ective Elementary Teachers in 
Canada and fn·the United States,' The Arithmetic Teacher, 8~147-
51, April, 1961; J. Fred Weaver, nrorucial Problem in the 
Preparation o:f Elementary School Teachers,P Elementarx School 
Journal, LVI:255-61, February, 1956. 
5J. 
e. solution to this problem lies in improving preparation programs in mathematics for prospectiv~ elementary 
teachers." 19 
An example of the results of an in-service teacher-
training p~ogram may be found in the Greater Cleveland 
Mathematics Program {GCMP}. 
"The first stage of GCMP was designed ~rimarily 
as a teacher-training program. It was realised that 
before new content could be presented to puplls, the 
teachers themselves would require additional training. 
~Actual classroom implementation of the GCMP 
material was begun in January, 1"960, and as the results 
of a testing program conducted in May, 1960 indicate, 
the program caused a significant increase of 3.1 months 
in the arithmetic grade-placement for the experimental 
first:grade pupils. 0 20 
As Kavett states, "The in-service education of elemen-· 
tary-school teachers in the field ~f mathematics is one of our 
most pressing and complex problems~ !'21 The need is being in-
creasingly recognized for a more sophisticated approach to the 
teaching of arithmetic in the elementary grade.s.22 
"Once we are capable of teaching our children the 
necessary prerequisite mathematics, we can look forward 
to a solid and profitable program of mathematics educa-
tion in the secondary school.W23 
Since grade-school arithmetic is becoming more and more 
19/Nelson and Worth, 22• cit., pg. 150 • 
. . 
20/George H. Baird, 0 The Greater Cleveland Matnematics Program, 
~ Mathematics Teacher, LIV:31, January, 1961. 
21/Hyman Kavett, "Newsletter: A Means of Mathematics Communi-
cation," ~ Arithmetic Teacher, 9:226, April, 1962. 
22/Johns, ~· cit., pg. 221. 
23/Astle, ~· cit., pg. 205. 
~ a professionalized subject, perhaps we should consider it 
being taught by a mathematics educator or a team of mathema-
ticians and educators.24 
"The up-dating of teachers through in-service, 
summer work-shops, mathematics conferences and seminars, 
services of mathematics consultants or guest lecturers 
are ways of increasing the ~lementary teachers' basic 
mathematical understandings and know-how. Time during 
the busy school year to pursue such a program is limited. 
Also the availability of competent leadership to conduct 
in-service programs, conferenees ~ etc., is 11mited. 1125 
At least one experimental study has been concerned with 
the possibility of the use of special teachers for science and 
mathematics in the upper elementary grades.26 
. ttThe Science Teaching Improvement Program of the 
American Association for the Advancement of Science is 
sponsoring a pilot study this year·on the use of Special 
Teachers of mathematics in grades 4, 5~ and 6.~27 
The study is considered a follow-~p study of the use of 
Special Teachers in Sciences and Mathematics in the elementary-
school which the Science Teaching Improvement Program conducted 
24/Ibid. 
25/0kla.homa Curriculum Improvement Commission, .2E• ~·, 
pp. 31-32. 
26/American Association for the Advancement of Science, Science 
Teaching Improvement Program~ St~ay on the zyse of Special 
Teachers of Science and Mathematics In Grides-5-and:s. 1Washing 
tOn# 15. c:-Amer!can <£¥ssoclat1on for the Advanciment of Science, 
1960), 15 PP•· 
2·7/Jobn A. Brown and John R. Mayor, .Editors~ "Mathematical 
Education Notes, Pilot Study on the Use of Special Teachers in 
Mathematics in Grades 4, 5 and 6, 11 The American Mathematical 
Monthlz, 69:226-27, March, 1962. ---
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~ during 1959-61.28 The use of special mathematic teachers 1n 
the elementary schools may be the answer to the complex proble~ 
of improving_mathematics instruction fLG.r o_ur students in the 
lower grades. 
Continuing Teacher Preparation. Coordination is neces-
sary, for once a new program is started in a certain grade, 
provision sheuld be made for the students to.continue through 
high school.29 
"Many educators are realizing that in-service 
education is a continuing need for all ('mathematics) 
teachers if they are to remain abreast of new develop-
ments in .subject matter and teaching methods. 11 30 
A mathematics teacher cannot learn in one course, or one 
summer, or one year the material and methods to carry him over 
for the next ten years. A mathematics teacher must be learn-
ing mathematics for the rest of his 11fe.31 
-
"Mathematics teachers must devote a lot ef time' 
and work to keeping'up with the new programs, content, 
and teaching techniques during the next few years, and 
the schools must find a way to compensate them for this 
28/Bro~n and Mayor, ~· cit., pp. 226-27. 
29/Ferguson, ~· cit., pg. 45. 
30/Kenneth E. Brown, "Improved Proijrams in Mathematics Require 
In-service Education for Teachers, - Edited by EUgene D. Nichols 
~ Mat~emat~cs Te~cher, LIV:.87, February, 1961. 
31/Kenneth c. Kohr, •'.iVReport of the Mathematics Curriculum. 
Development Conference 1 " Edited by Robert E. Bruce, AAIB 
Mathematics Workshop Newsletter, 10~2, October-November, 1961 
U~liift@ographea) • 
54 
extra, t .il}te. lf32 
Teachers are very enthusiastic about the new mathematics 
and the new teaching technique. Students have shown more 
interest and enthusiasm for mathematics than ever before. 
Teachers do not want to return to teaching from the traditional 
texts. The mathematics is. more interesting and challenging to 
students and teachers alike.33 
"The University of Illinois Committee on School 
Mathematics attaches so.much importance to in-service 
education that it will not permit any teacher to par-
ticipate in its project until he has spent a summer on 
the campus in preparation under its supervision~ After-
wards, supervisors are assigne~ to visit participating 
teachers during the school year and assist them in the 
new type of teaching.34 · 
The Administrators Part in a New Mathematics Program. 
y -" ____.,r- T~~ introduction of a new mathematics program into a schooJ. is 
really a cooperative venture for both the mathematics teachers 
and the administration. Neither teachers or administrators can 
possibly do it alone. Teachers in a new mathematics program 
need the sympathetie encouragement and active help of the 
administration. Administrators need not be afraid to initiate 
a new program in mathematics 1! the teachers are adequately 
prepared and willing to t~ach it.35 
11 No longer can schools hope to keep up with·rapidly 
expanding educational needs by requiring teachers to 
32/Ferguso~, 22• ~., pg. 51. 
33/Ib~d., P~· 5~. 34/Brown, £E. .£!.!!.. , p g. 87. 
35/Ferguson, ~· ~., pp. 39 & 50. 
55 
earn from four to six hours of credit every three or · 
four years, in extension, evening or Saturday classes, 
or ~ummer school, on their own time and at their own 
expense. Industry has been more sens~t~ve.than education 
in recogriizing its responsibilit·y for' r-etraining its 
personnel to deal with'the problems·growing out of the 
scientific and technological revolution."36 
Some administrators in the past, thinking that mathe-· 
matics was so easy that anyone could teach it, have assigned 
mathematics classes to teachers who were nQt mathematically 
qualified. No longer can the administrator assign just anyone 
on his staff to teach mathematics and expect to come up with 
an acceptable program.37 
One study would indicate that due to the varying interest , 
capabilities, and goals of teachers that administrators should 
consider procedtires for individualizing in-service educat~on 
programs. A director of in-service education should tailor 
programs to the individual needs of teachers, even as a good 
teacher uses different teaching methods with different pupils. 
Programs for beginning teachers should differ from those for 
teachers of more experience. Such in-service programs should 
be different in content, in methods of approach, and in the 
use of different media.38 
36/Johns, ~· _ill., pg. 221. 
37/Ferguson, op. cit., pg. 50. 
:s -.....,. -
38/Robert Houstqn, Claude C. ~oyd, and M. Vere De Vault, "An 
In-Service Mathematics Education Program· for Intermediate Grade 
Teacher~, 11 ~ Arithmetic Teacher, 8:65-68, F~brua:J;>y, 1961., 
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2. The Use of Frames 
Frames are being made wide use of in many of the newer 
programs and in the newer mathematics texts. A 'frame' is 
any closed geometric shape 1 such as a circle, square, triangle, 
parallelogram1 pentagon, hexagon, etc. which takes the place 
of the missing number in an e~ercise. 
. 
11Rather than using questio~ marks to give in-
complete expressions such3as 
13 •? = 5', we propose 
the use of large frames. 1~ 9 
The validity of this for the braille student is ques-
tioned. Frames in the braille book would be confusing and 
unrecognizable to the majority of the students using such a 
text. It has been reported that the ability to discriminate 
embossed graphic and tactual patterns for the braille reader is 
very poor.40 Also children's ability to make tactual discrimin-
ations does not fully develop until they are in about the fourth 
grade.41 There are advantages in the use of frames to the 
sighted elementary student. The sighted student can often write 
his answer inside of the frame used whether it be a square, 
39/UICSM Project Staff, "Arit-hmetic With Franies, u reprint .from 
The Arithmetic Teacher, IV, pg. 4, April, 1957. · · 
- ' 
40/June E. Morris and Carson Y. Nolaia, "Discriminability of 
Tactual Patterns,ir The·International ~ournal for the Education 
of the Blind, XI:50-54, December, 19.61-. . --:: - · 
-- • 4 
.. 
41/Carson Y. Nolan, "Raughness Discriiriination Among Blind 
Children in the Primary Grades," Inter. J. Educ. Blind. 
IX::97-100, December, 196d. · - -
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triangle, circle, _etc. The braille student can not do this. 
In giving his answer he will be unable, in the majority of 
cases, to even show that a frame equals a certain number. He 
must merely write his numerical answer without being able to 
reproduce the 'frame' that it_is equival~nt to. Or perhaps, 
in answer to the question, 11 4. 10 - £:7 • 4," he can write in 
braille 1 n4. The parallelogram • 6 •'·' But here the whole ad-
vantage of the use of frames is lost. Rather than teaching 
the student to think of the unknown or missing number in a 
variety of ways that is easy for him, this would tend to com-
plicate the whole procedure for the braille student. If such 
texts are put into braille, the frames should be edited in 
such a fashion that the braille student is able to reproduce 
the 'frames' in braille. Perhaps the use of the 1for' sign 
(all six dots of the braille cell), two 1for' signs, and other 
combinations of the braille cell could be used if it is felt 
that the use of letters as the unknown or answer should be 
avoided at this early stage of mathematics. 
This, the use of frames, is a very realistic problem 
to the braille student. A pr9blem that should be thought 
through making use of what knowledge is available concerning 
tactual discrimination of the average student before any texts 
are copied along this line. This should have an influence upon 
the choice of program or programs in modern mathematics that 
schools for the visually handicapped eventually employ. 
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CHAPTER V 
SUMMARY, RECOMMENDATIONS AND CONCLUSIONS 
As instructors of the blind become acquainted with the 
new mathematics there are some ideas from it that can be 
applied to aiding the students to understand the conventional 
or traditional mathematics that are being taught at the 
present time. However it must be realized that profound 
changes in the content and structure of school mathematics have 
occured, as well as in methods of presentation. Conventional 
texts place seve're limitations on the amount of improvement 
that can be achieved in methods of teaching.l 
Students who are visually handicapped should be taught 
in such .a way that they will have firmly grounded in them the 
ability to teach themselves in later life whatever processes 
. 
a new situation shall demand. Are the instructors of the blind 
preparing their students if their understanding is nil, but 
their manipulative skill is very good? 
1. Methods of Instruction 
T.he Discovery Approach. It has been demonstrated that one 
of the most effective procedures for teaching the new mathe-
matics is with a heavy emphasis upon allowing pupils to 
l/11Questions and Answers," The Revolution in School Mathematics' ~Washington, D-.. C., Nationa!Councii of Teachers of Mathematics, 
196l),pp. 78-79. 
discover important mathematical concepts for themselves.2 The 
discovery approach is one of the central themes in the Univer-
sity of Illinois 2ommittee on School Mathematics {UICSM) pro-
gram and is utili~ad in varying degrees by all of the new 
mathematic programs.3 The effective use of the discovery 
approach requires teaching skill along with a secure knowledge 
< • 
of mathematics.4 
ttrn order to teach mathematics well, it helps to know· 
the mathematics that is to be poured, induced, coaxed, 
or cajoled into the student -- and even to know a bit 
more. 11 5 
The Development of Estimation Abilities. Our present 
system of education in arithmetic or mathematics, especially 
in the elementary school, often tends to give the false im-
pression that every situation or question has· a single answer. 
This is unfortunate because the majority of .problems that the 
students will encounter in life will generally have an inde.f-
inite character. It seems important that, during their years 
of schooling, children should be trained to recognize degrees 
2/Jeff West and Agnes Y. Rickey nMiami Area In-service Pro-
grams· for Mathematics Teachers,A ~Mathematics Teacher, LIV~ 
89-90 1 February, 1961~ 
3/Nilliam T. Hale, "UICSM'' s Decade of Experiment at ion, tt Edited 
by Eugene D. Nichols, The Mathematics Teacher, LIV:613-19r. 
December, 1961; GertruaeHendrii, 0 Learnirig by Discovery, 1 The 
~athematics Teache~, LIV:290-99, May, 1961. ---
4/J'Q,uestions and Answers," .Ql?.• _ill., pg. '79. 
5/David A. Page, 'fA Statement· of Position,"· Unpublished draft,. 
!tJg. 5, no date, .{Mimeographed). 
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of uncertainity, to compare their private guesses and extrap-
olations with what actually takes place. This includes learn-
·ing to estimate answers and knowing what it is to r.ound off a 
number. Cor~e in his a~ticle points to the need for more 
attention to the development of estimation and measurement 
abilities in elementary-school mathematics.6 
"'Guessing' an answer, once frowned upon in the 
mathematics class, is now looked upo~ as 'estimating' 
and is found to be one of the most effective ways of 
encouraging quantitative thinking~ Throughout the 
elementary program children should be encouraged to 
estimate the results as a clue to the reasonableness 
o:e an answer obtained from actual computation.rr7 
Teachers at all levels of mathematics should stress es-
timation of all answers by the students before working the 
problem. 
Division with Understandin~. Increased emphasis on under 
standing in the teachii_lg of division is to introduce it as a 
series of subtractions. This method shows its inverse rela-
tionship to multiplication as a series of additions.8 The 
6/Clyde c. Corle, "A Study of the Q.uantitative Values of Fifth 
a.ri.d Sixth Grade Pupils, 11 ~ Arithmetic Teacher, 7:333-40, 
November, 1960. 
7/The Oklahoma C'urriculum Jmprovement Commission, "Suggestions 
for the Improvement of Mathematics Instruction in the Elemen-
tary School Program, Grades (K - ·6)~~11 ' ~ Improvement ~Mathe­
matics Instruction in Oklahoma, Grades K - 12, (Oklahoma City, 
State Department of~ducatfon, 1960}, pg.~2~ 
8/Lelon R. Capps, "Making Division Meaningful and Logical," 
~ Arithmetic Teacher, 9:198-202, April, 1962. 
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division of fractions with understanding is possible using the 
common denominator method. The common denominator method of 
dividing fractions is a ver~ logical method and produces com-
putational ski11.9 The 11 invert and multiply11 rule for di-
viding by a fraction is one example of an idea that is ·teach-
able, but probably should not be taught.lO For the braille 
student this rule has even less meaning than for the sighted 
due to the problem being written linearly on a single braille 
line. The meaning of division is the same whether we are 
dividing whole numbers, fractions, or decimal numbers. Thus, 
the same subtractive approach to division of decimals may b~ 
used with understanding.ll 
2. An Introduction of a Modern Mathematics Progr~ 
at the Perkins School for the Blind 
At this time, recommendations will be made for initiating 
a modern program in mathematics at the Perkins School for the 
Blind. The most realistic places to start a modern program in 
mathematics, at the present time, would be the fourth grade, 
the seventh grade, and the ninth grade, according to Beberman, 
9/0klahoma Curriculum Jinprovement Connnission, .2E.• ill• ~ pg. 28. 
10(11Q.uestions and Answers, 11 2!2.• ill·, pg. 78. 
11/Mathematics Workshop, nsuggestions for Teaching Mathematics, 
Improvement of the Teachinf of Mathematics, ~Oklahoma City, 
State Departmen~f Educat on; I957}, pg. 60. 
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Alt Ferguson, and Wilson.l2 A school would not want to do thi~ 
unless they planned to allow the students to continue in this 
modern mathematics program. 
Materials Available. The School Mathematics Study'Group 
{SMSG) material is now available, in print, from the fourth 
grade through senior high school.l3 The University of Mary-
land Mathematics Project (~) material exists, in print, for 
the seventh and eighth grades.l4 T.he University of Illinois 
Committee on School M~thematics (UICSM) program is complete, 
in print, from the ninth grade through the twelfth.l5 Special 
materials of the SMSG seventh and ninth grade texts have been 
prepared, and are available, in print, for slower students. 
The material was written at a lower reading level, and many 
additional concrete examples and simple problems have been 
. . 
included.l6 Materials are available for various grades from 
the Ball State Teachers College, The Boston College Series, 
and several other improved programs.l7 Thus, there are severa· 
12/Kenneth C. Kobr, 0 A Report of the Mathematics Curriculum 
Development Conference," Edited by Robert E. Bruce, ~Mathe 
matics Workshop Newsletter, 10:2~3, October-November, 1961 (M!mteographed). · 
13/School Mathematics Study Group Newsletter No. 11, March, 
1962, pp. 14-16. 
14/Kenneth E. Brown, 11The Drive to Improve School· Mathematics,' 
The Revolution in School Mathematics, {Washington D. c., 
Ei!ional douncir-or Teachers of Ma£hematics, l96ll, pp. 17 &19. 
15/Hale, .QE.• ill• 16/SMSG Newsletter #11, .2.12.• cit .• 
17/Brown, 22• ~., pp. 17-20. 
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~ possible combination~ here, and these are only some of the 
newer programs in mathematics. 
Timetable for Change. As a tentative program for Per-
kins School for the Blind~ it is suggested starting three 
grades sim.ul taneously in modern mathematics programs. The 
-grades would be the fourth, seventh, and ninth. In the four-th 
grade, at least the first year, only the' 11A" section, but in 
the seventh and ninth grades, both the college preparatory 
students {"A~ section), and the non-college preparatory stu-
. . 
dents {11B11 section)~ In reality, what .is being suggested here 
are five different programs the first year. For example, the. 
administration might well choose to use the SMSG material· £rom 
the rourth through the sixth grade. For the College prepara-
~ tory students, the UMMaP material in the seventh and eighth 
grades, the UICSM material in the ninth1 tenth and eleventh 
grades, and the SMSG material in the twelfth. For the non-
college preparatory students in the seventh and ninth grades,· 
make use of the SMSG material especially prepared for the 
slower.student. This would give these students a minimum of 
four years of modern mathematics, from the seventh through the 
tenth. Thus, if the administration and teachers·agr.eed to in-
troduce this modern program in mathematics in September, 1962, 
. 
the following texts would need to be transcribed into braille 
prior to that time. 
College Preparatory Students 
0 
Grade' Four {E4-P) Mathematics for the Elementarl School 
{SMSG). --
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Grade Seven Mathematics for the Junior High School, 
First ~ook (~aPT; ;;..;:;::;:;..;;,..;;._ 
Grade Nine: Unit 
Unit 
Unit 
1. The Aritbmetic· of the Real Numbers 
, .,-.r.rorcs - - - -
•• \V.I.. MJ. . 
2, Pronumerals, generalizations, and 
Aisebraic lVlani~-ation. tufas~ 
3, Equations andequations:· Applica 
tiona {UICSlVIT. 
Non-College Preparatory Students 
Grades Seven and Eight .I two year course): Introduct io~ 
to Secondarx Mathematics, IS-1-4 (SMSG) 
- ., 
Grades Nine and Ten {two year course): Introduction to 
Alf?iebra, IA 1-4 ,(SMSG). · --
With the introduction of these three programs, 8MSG, 
UMMaP, and UICSM, certain changes and editing would be neces-
sary_ to adapt the material for the visually handicapped stu-
dent. ~long with these material changes, the ·teachers are 
becoming aequainted with these three progr~s, and perhaps 
others as their interest grows. A good, modern, mathematics 
progrrun designed for the visually handicapped ~ould be the 
outcome at Perkins School for the Blind. Such a modern pro-
' gram in mathematics might evolve from the American Association 
of Instructors of the Blind Mathematics \Workshop, through the 
participation of instructors in mathematics from a number of 
the schools for the visually handicapped. 
To initiate this modern program in mathematics would not 
only require the ne~essary material being put into braille, 
but also the preparation of at least two teachers, and prefer-
ably three, one in each program of modern mathematics. Time 
should be allowed, or aet aside, for these two or three teach-
ers to get together at least once a week, along with prosnec~ 
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tive teachers for the following year~ to discuss their 
~ 
progress and problem areas. In this way~ a strong foundation 
should be built in modern mathematics at Perkins School for 
the Blind. 
In the following schoal year, at least the "A" division 
students, in the elementary school, both fourth and fifth 
graders would be in a modern mathematics program. In the 
Upper School., all the students in the seventh, eighth, ninth 
and tenth grades would be in modern mathematics programs·. 
This would require additional text material to be transcribed 
into braille O.y September, 1963, and additional teachers pre-
pared to carry on in the modern mathematics program. 
As the students who started the modern mathematics 
program in· the seventh grade reached the ninth grade, they wil 
have had much of the material that was necessary to cover ia 
detail in the previous two ninth grades. Thus, at that time~ 
there will be a shift in emphasis and material covered and in 
each preceeding grade as these students move along through 
high school. 
When the ·students who started the modern program in the 
fourth grade reach junior high~ the. junior high program would 
also·have to reflect- a big change, for many of the things 
previously dwealt upon could now be passed over much more 
quickly, and more material could be covered. 
The Transfer Student •. How can the.school provide for 
the student who transfers from a traditional mathematics 
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program into any one of the modern programs? It has always 
been a problem to properly place a transfer student. Each 
transfer student should be considered individually. Some 
students have demonstrated that they can make the transition 
from a traditional to an improved program in mathematics with 
a minimum of outside help. One school with a modern mathe-
matics program has a student tutorial service, which seems to 
be effective in the case of the transfer student.l8 
3. The Need for Change 
The blind student should not be discouraged from consid-
ering mathematics as a possible career. Speaking of jobs and 
mathematicians, ~· _§. ~ ~ World ~epol't recently issued the 
following statement: 
"MATHEMATICIANS. This is a relatively small 
profession that is growing rapidly. Good jobs are 
available in private industry, wol'king with such things 
as computers and missile systems and in ~esearch. 
Starting salaries l'ange from $5,335 to more than $6,000 
a year. ""Many jobs require advanced degrees and pay 
consid~rably more. 1119 
What is the easiest thing for a school system to do con-
cerning the new mathematics? The easiest thing is to not keep 
up with the times. But let us pause, and recall a ~asic fact 
18/"Q.uestions and Answers," .QJ2.• ,ill., pp. 61-62. 
19/n\lfu.at is an Education," J! • .§. ~ §!: World Report, 11:73, 
December 11, 1961. 
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.e o:f li:fe: the very principles that ~ake 'for opportunity in a 
society also make :for a certain degree o:f risk and·the need 
to keep up with_the times.20 
A Warning, Felix in his book, !h! Modern ~spect ~ 
Mathematics, points out a warning: 
"· •• the cause o£ a halt in creative work in France 
during the second hal:f o:f the seventeenth century. In 
the words o:f RenJ Taton (History o:f Calculation, Series Que Sais-je?): 1This decline seems due to the inade-
quacy o:f our education, which the universities and the 
colleges o:f the21Jesuits, :failing in their task, re:fused to modernize.' n 
It is hoped that this thesis has created a sense o:f the 
urgency :facing the instructors o:f the blind snd the residen-. 
tial schools :for the implementation o:f new mathematics pro~ 
grams in our schools. The job will not be done over night. 
Diligent e:f:fort is required or the schools :for the visually 
handicapped shall be le:ft even ~urther behind. It is clear 
' that playing a waiting game until one single program emerges 
as the mathematics program is playing.a losing game--there 
never will be one mathematics program. 
Since many school systems, large and small, have success 
:fully introduced new programs in mathematics, it seems very 
probable that with the cooperation and combined e:frorts o:f 
both administrators and teachers, schools :for the visually 
20/"A Moment o:f Silence, n Forbes, 88:5, September 1, 1961 •. 
I • 21/Lucienne Felix, The Modern Aspect o:f Mathematics, Trans-
lated by Julius H. &:Panci!Ie n. Hlavaty, (New York, Basic 
Books, Inc., 1960),. pp. 6-7. 
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handicapped can have a new program in mathematics in the near 
f'uture. 
What Qan The Instructors of the Blind Do Today? What 
can the instructors of the blind do today to aid in the in-
troduction of modern programs in mathematics at all levels? 
Braille textbooks in modern mathematics are not available, so 
it cannot be suggested to the administration merely to switch 
texts. As has· been mentioned, teachers using the new material 
without preparation, would probably not make full and proper 
use of such texts, even if they were available._ 
After an instructor gets a glimpse of tbe 11new" in 
mathematics from self-study, workshops, summer school, in-
service training, or any combination of these, the following 
changes in classroom teaching might be made. 
Introduce some "new" ideas or ~•new" topics to get the 
fe~el of "modern" mathematics. A beginning point in the ele-
mentary school might be such ideas as using the number line or 
teaching inverse operations. 
"In a program of mathematics for the elementary 
grades, care must be exercised that the understandings, 
concepts and skills developed are 'compatible' with the 
ideas of more advanced mathematics. For instance, to 
teach the child ~hat 3 cannot be subtracted from 2 
establishes an idea that must be modified when he is 
introduced to signed numbers. Instead, care must be 
exercised that we do not say that such subtraction is 
impossible but rather that we present a little 'readi-
ness' for-the study of the number scale involving both 
positive and negative numbers. The ther.mometer is a 
natural situation in which to introduce the idea of 
69 
0 
0 
0 
negative numbers and the problem o£ subtracting 3 from 2.Tr22 
The sharing of information by teachers and administra-
tors on the meaning, content and implications o£ a modern 
program in mathematics is probably the £irst step in the 
introduction o£ such a program. The publication, ~ Revolu-
tion in School Mathematics, distributed by the National Coundil 
----- ~ . 
o£ Teachers of Mathematics, is a great aid here • 
....... -........... - .... ~~ .. ~ -~- .._ ...... .. ~ ... 
Once the instructors of the blind and the administrators 
of schools for the visually handicapped fully grasp the need 
for the change in the mathematics curriculum, the problems of 
braille code, material in braille, etc., will be worked out, 
Then it will no longer be possible to put off solving these 
problems. It will be necessary to make decisions based upon 
the recommendations from various sources and to apply them. 
Conclusions: Some of the conclusions, based upon the 
current literature, are: 
1. A successful program of modern mathematics can be 
initiated in both schools large and small. 
2. The modern program of mathematics is as beneficial, 
and perhaps more so, than traditional mathematics to 
the below average student, 
3. Special materials are now available, in print, for 
the slower or poorly prepared student '!ln. mathematics 
for grades seven through ten. 
22/0klahoma Curriculum Improvement Commission, pg. 25. 
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4. · The work of Page, Beber.man, Suppes, Davis and others 
demonstrate that el~mentary school students have 
been underestimated. Elementary school students are 
ready, able, and receptive to much more material than 
has been given them in the past. 
5. Teacher training is essentia1 for the success of a 
modern program in mathematics. 
6. Perhaps it is asking too much of the elementary 
school teachers, as a group, to partake in the newer 
mathematics programs. If so, schools should make use 
of specialized teachers for the mathematics education 
7. I~ the majority of the mathematics staff are·opposed 
to change, it would not be wise for the administrati~· 
to force this change upon them. However, administra-
tors should insist that the teachers make themselves 
familiar with the new programs as soon as possible. 
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